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Executive  summary 


In  recognition  of  the  need  for  more  comprehensive  information  on  waste  generation,  the 
3R's  and  the  effects  of  different  policy  measures,  the  Fiscal  Planning  and  Economic 
Analysis  Branch  of  the  Ministry  of  the  Environment  commissioned  four  solid  waste 
management  studies.  The  present  study  synthesizes  the  findings  of  all  these  studies. 

Purpose 

The  purpose  of  this  study  is  to  coordinate  and  synthesize  the  individual  waste 
management  studies  and  to  assess  the  costs,  benefits  and  consequences  of  waste 
management  policy  options.  There  are  three  specific  objectives: 

1.  To  coordinate  the  individual  components  of  the  socio-economic  studies; 

2.  To  define  scenarios  for  the  analysis  and  evaluation  of  the  waste  management 
objectives;  and 

3.  To  provide  estimates  of  the  economic  impacts  of  these  scenarios  and  their 
consequences  for  achieving  or  exceeding  the  waste  management  objectives 
announced  by  the  Minister  of  the  Environment  on,  March  10,  1989,  "Ontario  will 
divert  to  constructive  use  25  per  cent  of  its  household  and  commercial-industrial 
waste  by  1992,  and  50  per  cent  by  tiie  year  2000." 

Scope  and  methods 

The  report  provides  the  following  information: 

•  synthesis  of  the  other  three  studies  commissioned  by  the  Ontario  Ministry  of  the 

Environment; 


xm 


•  description  of  the  waste  management  policy  model  developed  by  the  study  team 
for  the  analysis  of  the  impact  different  waste  management  policies  have  on  the 
generation  and  diversion  of  municipal  waste  in  Ontario; 

•  description  of  eighteen  policy  options  and  their  impacts  on  waste  generation  and 
diversion  in  Ontario; 

•  definition  and  analysis  of  a  current  trend  scenario  and  four  illustrative  policy 
scenarios  for  waste  generation  and  diversion  in  Ontario  for  the  years  1992  and 
2000;  and 

•  analysis  of  the  provincial  and  regional  macroeconomic  impacts  of  the  current  trend, 
the  four  waste  diversion  scenarios  and  the  possible  implications  of  reduced  exports 
of  newsprint  and  pulp  in  1992  and  2000. 

Coordination  and  synthesis 

Coordination  of  the  individual  components  was  achieved  primarily  through  frequent 
meeting  of  those  responsible  for  each  study  and  staff  of  the  Ministry  of  the  Environment. 

The  primary  method  by  which  a  synthesis  of  the  component  studies  has  been  achieved  is 
through  the  utilization  of  information  from  each  of  the  studies  in  the  waste  management 
policy  model  (WMPM)  to  develop  waste  diversion  policy  scenarios  for  achieving  the  1992 
and  2000  waste  diversion  targets. 

Source  Document  Information  Obtained 

CH2M  Hill/MacLaren  (1991)  Waste  generation  in  1987  and  1989 

CH2M  Hill/MacLaren  (1991)  Costs  of  incineration,  landfill,  MRFs 

RISA^HB  (1991)  Waste  generation  in  1989 

RISA^HB  (1991)  Current  trends  in  generation  and  3R's 

RISA^B  (1991)  Prices  of  secondary  materials 

VHB/MacLaren  (1991)  Efficacy  of  economic  measures 

The  waste  management  policy  model  estimated  the  waste  management  costs  and  diversion 
potential  of  five  scenarios:  1)  current  trend,  waste  diversion  initiatives  in  Ontario  as  of, 
December  31,  1990;  2)  regulatory  components  of  the  Waste  Reduction  Action  Plan, 
actions  announced  by  the  Minister  of  the  Environment  in  February,  1991;  3)  economic 
measures,  market  based  policy  instruments  for  diverting  waste;  4)  regulatory  measures, 
command  and  control  measures  which  build  upon  WRAP;  and  5)  selected  combination  of 
regulatory  measures.  The  scenario  results  presented  in  this  report  do  not  represent  the  full 
range  of  possible  policy  options  to  achieve  the  waste  diversion  targets.  The  WMPM  can 
be  used  to  develop  additional  scenarios. 
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The  results  from  the  WMPM  were  used  to  estimate  the  provincial  raacroeconomic  impacts 
of  the  waste  diversion  policy  scenarios  relative  to  the  current  trend.  An  additional  scenario 
of  the  macroeconoraic  impacts  of  a  reduction  in  pulp  and  newsprint  exports,  due  to  trends 
in  the  United  States,  was  developed  for  comparison  with  the  impacts  of  the  waste 
diversion  policy  scenarios. 


Socio-economic  impacts 

The  total  waste  management  costs  presented  in  this  report  are  the  cost  of  waste 
management  plus  any  incremental  program  costs.  All  incremental  program  costs  and  costs 
of  collecting  and  disposing  of  residential  waste  are  paid  by  the  public  sector.   IC&I  and 
recycling  costs  are  paid  by  both  the  public  and  the  private  sectors.  The  regulatory 
measures  and  the  selected  combination  of  economic  and  regulatory  measures  scenarios 
achieve  both  the  1992  and  the  2000  waste  diversion  targets.  The  increased  cost  of  waste 
management  using  only  regulatory  measures  to  achieve  the  1992  target  is  about  $60 
million  (1989$)  while  the  increase  in  waste  management  costs  in  achieving  the  2000 
target  using  just  regulatory  measures  is  $105  million  (1989$).  The  selected  combination  of 
economic  and  regulatory  measures  scenario  increases  waste  management  costs  by  $42 
million  in  1992  and  $46  million  in  2000.  The  economic  measures  scenarios  and  the 
WRAP  scenario  achieve  only  the  1992  target.  The  economic  measures  scenario  decreases 
waste  management  costs  by  $5  million  and  the  WRAP  scenario  increases  costs  by  $36 
million  in  2(X)0.  The  economic  measures  scenario  is  the  only  scenario  where  waste 
management  costs  decrease  in  2000.  This  is  the  result  of  a  shift  of  the  costs  of  waste 
management  from  the  public  sector  to  the  private  sector,  less  emphasis  on  recycling  than 
in  the  other  scenarios  and  a  greater  amount  of  source  reduction. 

The  four  waste  diversion  scenarios  do  not  have  a  significant  macroeconomic  impact  on 
the  Ontario  economy  although  each  scenario  results  in  a  slight  decrease  in  economic 
activity  due  to  reduced  demand  for  provincial  output  in  both  1992  and  2000  relative  to  the 
current  trend.  The  decrease  in  economic  activity  is  the  result  of  lower  labour  income 
arising  from  decreased  employment,  particularly  in  Northwestern  Ontario.  The  results 
reflect  the  relatively  small  size  of  the  solid  waste  management  sector  in  the  Ontario 
economy,  less  than  $1  billion  (1989$)  in  total  direct  expenditures  for  both  1992  and  2000. 
Also,  the  four  waste  diversion  policy  scenarios  have  little  effect  on  the  actual  amount  of 
public  and  private  sector  expenditures  on  waste  management  but  do  change  the  relative 
distribution  of  these  expenditures  between  waste  disposal  and  3R's  activities.  All  four 
waste  diversion  policy  scenarios  have  the  same  relative  impact  on  the  provincial  value 
added,  labour  income,  taxes  and  person  years  of  employment  in  both  1992  and  2000. 

Levels  of  employment  are  marginally  sensitive  to  the  waste  diversion  policy  scenarios.  A 
25  per  cent  reduction  in  exports  of  newsprint  and  pulp,  due  to  trends  in  the  United  States, 
results  in  a  loss  of  27,000  person  years  in  1992  (0.5  per  cent  of  total  employment)  and  a 
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50  per  cent  reduction  in  exports  of  newsprint  and  pulp  results  in  58,000  person  years  lost 
in  title  year  2000  (one  per  cent  of  total  employment). 

The  four  waste  diversion  policy  scenarios  reduce  employment  by  a  relatively  modest 
amount  of  about  5,000  jobs  (0.10  per  cent  of  total  employment).  This  magnitude  does  not 
vary  much  between  1992  and  2000.  The  employment  losses  are  the  result  of  shifts  in 
market  demand  from  primary  materials  to  secondary  materials.  These  losses  are  shared  by 
all  sectors  and  regions  of  the  provinces,  excluding  the  transport  sector  of  Central  Ontario 
which  gained  employment  as  a  result  of  the  four  waste  diversion  scenarios.  Transportation 
is  the  only  sector  in  which  an  increase  in  employment  results  from  the  scenario  analysis, 
excluding  the  economic  measures  scenario,  in  2000. 

A  reduction  in  exports  of  newsprint  and  pulp  reduces  employment  throughout  the 
economy  and  regions,  but  its  most  severe  impacts  are  concentrated  in  the  paper,  forestry, 
and  wood  industries,  and  in  Northwestern  Ontario.  The  four  waste  diversion  policy 
scenarios  result  in  minor  changes  in  employment  between  industrial  sectors  and  regions 
relative  to  the  current  trend  scenario.  The  industrial  sectors  which  experience  the  largest 
change  in  employment  are  textiles,  knitting  and  weaving  and  agriculture,  with 
Northwestern  Ontario  being  the  hardest  hit  region. 


Recommendations 

The  following  recommendations  are  based  on  the  three  previous  waste  management 
studies  and  the  economic  analysis  undertaken  in  this  study,  and  do  not  necessarily  reflect 
MOE  policy. 

Comprehensive  records  of  waste  disposed  of  or  received  at  landfills,  incinerators  and 
recycling  facilities  have  not  been  maintained  in  Ontario,  hence  reliable  waste  generation 
and  diversion  information  is  not  available  for  many  locations  in  the  Province.  Many 
Ontario  municipalities  are  now  undertaking  studies  to  better  define  the  components  of  the 
waste  stream  and  the  social  costs  and  revenues  of  options  available  for  waste 
management  There  is  also  little  monitoring  of  secondary  materials  markets.  This 
information  should  be  collected  in  a  consistent  manner  by  all  municipalitiies  and  placed  in 
a  central  database. 

Municipalities  should  expand  the  Blue  Box  Program  beyond  the  traditional  four  materials 
(newspaper,  glass,  metal  and  PET).  Some  municipalities  have  included  corrugated 
cardboard,  phone  books  and  household  hazardous  waste  in  their  programs.  Other 
municipalities  are  experimenting  with  including  film  plastic,  boxboard,  magazines  and  fine 
paper  in  their  programs. 

A  surcharge  should  be  placed  on  tipping  fees  to  cover  (some)  external  social  costs,  and  to 
provide  funds  for  closure  and  post-closure  care.  Tipping  fees  should  be  raised  at  landfills 
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where  these  fees  are  lower  than  the  cost  of  managing  the  waste.  Facility  management 
costs  should  include  all  management  aspects. 

The  macroeconomic  impacts  of  the  waste  diversion  policy  scenario  analysis  are  marginal. 
The  most  significant  impact  of  the  policy  scenarios  is  in  the  distribution  of  costs  and 
benefits  between  regions  and  industrial  sectors  of  the  Province.  Detailed  sectoral  and 
regional  analysis  of  these  impacts,  particularly  on  northern  Ontario  and  the  forestry/forest 
products  industries,  is  required. 

The  provincial  economy  is  sensitive  to  the  waste  management  policies  adopted  by  its 
major  trading  partners.  Research  should  be  undertaken  to  develop  a  comprehensive 
information  base  of  the  current  and  planned  waste  management  policies  of  Ontario's 
major  trading  partners  and  their  possible  affects  on  Ontario's  export  markets. 

Reductions  in  employment  associated  with  recycling  policies  are  the  result  of  two 
opposing  forces.  A  positive  force  resulting  from  increased  activity  in  collecting,  sorting 
and  recycling  and  a  negative  force  emanating  from  the  increase  in  costs  of  recycling 
activities  that  must  be  met  by  reducing  other  expenditures.  All  the  recycling  scenarios 
considered  in  this  study  allocate  the  costs  of  waste  management  to  the  respective  sectors. 
Households  respond  by  cutting  consumption,  businesses  by  cutting  investment 
expenditures  and  governments  by  reducing  overall  expenditures.  Further  research  into 
these  changes  and  shifts  in  economic  activity  resulting  from  recycling  and  other  waste 
diversion  activities  are  required  to  successfully  develop  secondary  materials  markets  and 
to  implement  worker  retraining  or  business  investment  programs  in  the  industrial  sectors 
adversely  effected. 
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1       Introduction 


1 . 1     Background 

The  growing  economic  prosperity  of  Ontario  in  the  1980' s  was  accompanied  by  increases 
in  the  generation  of  waste  requiring  disposal.  At  the  same  time,  landfill  and  incineration 
capacity  in  the  province  has  not  kept  pace  and  the  difficulty  of  finding  acceptable  new 
sites  underscores  the  importance  of  alternatives  to  the  traditional  means  of  disposal. 

Over  the  past  few  years  the  Provincial  govenmient  has  explored  many  ways  of  improving 
waste  management  in  Ontario.  For  example,  in  the  early  1970's  a  Task  Force  on  Solid 
Waste  made  recommendations  on  regulatory  initiatives  for  beverage  containers  which 
were  adopted  by  the  government.  Also,  on  the  advice  of  the  Task  Force,  the  Waste 
Management  Advisory  Board  was  established  to  provide  advice  on  solid  waste 
management  to  the  Minister  of  the  Environment  Later  this  Board  was  superseded  by  the 
Recycling  Advisory  Committee.  Then,  in  November  1990,  this  Committee  was  re-named 
the  Waste  Reduction  Advisory  Committee  and  the  Committee's  mandate  was  modified  to 
reflect  a  greater  emphasis  on  reduction. 

In  1981  the  Ministry  of  the  Environment  aimounced  its  source  separation  program  and  the 
Blueprint  for  Waste  Management  in  Ontario  was  released  in  1983.   Each  municipality  can 
voluntarily  prepare  a  Waste  Management  Master  Plan  for  which  provincial  funding  is 
available.  Recycling  depots  have  been  set  up  in  urban  centres  with  provincial  support  and 
the  Blue  Box  program  has  been  received  enthusiastically  by  the  public. 

A  common  theme  running  through  each  of  these  programs  has  been  the  attempt  to  reduce 
the  amount  of  waste  going  to  landfill  or  incineration.  In  March  1989  the  Minister  of  the 
Environment  announced  Provincial  goals  for  diverting  wastes  from  disposal  for  1992  and 
2000.  These  goals  were  endorsed  by  the  new  Minister  in  An  Ontario  Waste  Reduction 
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Action  Plan  that  was  released  in  February  1991.  This  plan  consists  of  several  components 
including  increased  emphasis  on  source  separation,  a  requirement  for  waste  audits  and 
waste  reduction  plans  by  major  users  of  packaging  materials,  mandatory  recycling  in  all 
but  the  smallest  municipalities,  mandatory  community  composting  facilities,  enhancements 
to  the  Blue  Box  program,  reduced  red  tape  for  the  approval  of  3R's  facilities,  an 
aggressive  marketing  strategy  for  source  separated  materials,  a  public  education  program, 
an  environmental  audit  of  the  Government's  activities  and  the  creation  of  a  Waste 
Reduction  Office  in  the  Ministry  of  the  Environment. 

In  recognition  of  the  need  for  more  comprehensive  information  on  waste  generation,  the 
3R's  and  the  effects  of  different  policy  measures,  the  Fiscal  Planning  and  Economic 
Analysis  Branch  of  the  Ministry  of  the  Environment  commissioned  four  studies  in  1990: 

•  TJie  Physical  and  Economic  Dimensions  of  Municipal  Solid  Waste  Management  in 
Ontario  (CH2M  Hill  and  Maclaren  Engineers  1991); 

•  Market  Assessment  of  3R's  Activities  in  Ontario  (RIS  and  VHB  1991)^ 

•  True  Costs  of  Municipal  Waste  Management  (VHB  and  Maclaren  Engineers 
1991)^;  and  this  study, 

•  A  Socio-Economic  Assessment  of  Ontario  Waste  Management  Initiatives. 

This  report  provides  a  description  of  the  Waste  Management  Policy  Model  (WMPM) 
developed  to  examine  alternative  policy  scenarios  for  meeting  the  government's  waste 
diversion  targets.  The  model  provides  an  iimovative  and  flexible  approach  to  the  analysis 
of  waste  management  poUcy. 

The  report  also  includes  a  description  of  a  provincial  input-output  model  that  was 
modified  specifically  to  estimate  the  macroeconomic  impacts  of  waste  management 
policies.  In  some  ways,  this  macroeconomic  model  is  even  more  path  breaking  than  the 
waste  management  model  since  it  is  the  first  such  model  to  explicitly  include  a  waste 
management  sector  and  recycled  materials  in  an  articulated  representation  of  an  economy. 


'     Published  in  1992. 
^    Published  in  1992. 
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1 .2     Purpose  and  objectives 

The  purpose  of  this  project  is  to  coordinate  and  synthesize  the  individual  waste 
management  studies  and  to  assess  the  costs,  benefits  and  consequences  of  waste 
management  poUcy  options. 

There  are  three  specific  objectives  : 

1.  To  coordinate  the  individual  components  of  the  socio-economic  smdies; 

2.  To  define  scenarios  for  the  analysis  and  evaluation  of  the  waste  management 
objectives;  and 

3.  To  provide  estimates  of  the  trade-offs  and  their  consequences  of  achieving  and/or 
exceeding  the  waste  management  objectives. 


1 .3    Coordination  of  the  individual  components  of  ttie  socio- 
economic studies 

Coordination  of  the  individual  components  was  achieved  primarily  through  frequent 
meeting  of  those  responsible  for  each  study  and  staff  of  the  Ministry  of  the  Environment 
After  each  meeting,  detailed  notes  were  circulated  to  provide  a  written  record  of  what  was 
agreed  to  and  how  the  work  on  each  component  study  was  expected  to  proceed.  Also, 
shortly  after  the  smdies  began,  a  detailed  "logic  diagram"  of  the  individual  components 
showing  their  inter-relationships  was  prepared  to  guide  each  of  the  smdies.  A  copy  of  this 
diagram  is  included  in  Appendix  E. 

One  of  the  most  important  coordination  tasks  was  to  ensure  that  similar  assumptions  and  a 
common  data  set  were  used  by  all  participants.  To  a  large  extent,  this  was  successful. 
However,  in  such  a  rapidly  changing  field,  where  new  information  is  being  made  available 
almost  daily,  it  is  inevitable  that  smdies  which  were  completed  sooner  present  information 
that  is  superseded  in  later  studies.  This  was  most  pronounced  in  the  differences  that 
emerged  in  estimates  of  waste  generation  contained  in  CH2M  Hill  and  MacLaren 
Engineers  (1991)  and  Resource  Integrated  Systems  and  VHB  Research  and  Consulting 
(1991),  the  latter  effectively  completed  five  months  after  the  former. 

For  the  purposes  of  this  smdy,  it  was  necessary  to  compare  the  estimates  from  both  of 
these  smdies  and  to  use  the  waste  generation  estimates  that  seem  to  be  more  reliable.  This 
comparison  is  presented  in  section  5.1  dealing  with  current  trend. 


The  primary  method  by  which  a  synthesis  of  the  component  studies  has  been  achieved  is 
through  the  utihzation  of  information  from  each  of  the  studies  in  the  waste  management 
policy  model.  This  is  summarized  in  Table  1. 

Table  1 

A  summary  of  information  obtained  from  the  component  studies 


Source  Document 


Information  Obtained 


CH2M  Hill/MacLaren  (1991) 
CH2M  Hill/MacLaren  (1991) 
RISA^HB  (1991) 
RISAŒffi  (1991) 
RISA^HB  (1991) 
VHB/MacLaren  (1991) 


Waste  generation  in  1987  and  1989 
Costs  of  incineration,  landfill,  MRFs 
Waste  generation  in  1989 
Current  trends  in  generation  and  3R's 
Prices  of  secondary  materials 
Efficacy  of  economic  measures 


1 .4     Defining  the  targets 

On  March  10,  1989  the  Minister  of  the  Environment  announced  that  "Ontario  will  divert 
to  constructive  use  25  per  cent  of  its  household  and  commercial-industrial  waste  by  1992, 
and  50  per  cent  by  the  year  2000."  Announcing  a  new  Waste  Reduction  Action  Plan  in 
February  1991,  the  new  Minister  reiterated  the  target,  "The  province's  waste  reduction 
action  plan  is  intended  to  divert  from  disposal,  at  the  very  least,  25  per  cent  of  our  waste 
by  1992  and  50  per  cent  by  the  year  2000." 

There  are  various  ways  of  interpreting  these  targets.  Two  that  were  considered  in  detail 
were: 

i)      the  amount  (in  tonnes)  of  waste  diverted  should  be  at  least  25  per  cent  in  1992  and 
50  per  cent  in  2000  of  the  waste  going  to  landfill  and  incineration  in  1987  (adjusted 
for  population  growth); 

ii)     the  amount  (in  tonnes)  of  waste  landfilled  and  incinerated  should  be  at  least  25  per 
cent  in  1992  and  50  per  cent  in  2000  less  than  the  waste  going  to  landfill  and 
incineration  in  1987  (adjusted  for  population  growth). 


After  lengthy  discussions  with  Ministry  staff  and  all  of  the  project  consultants  it  was 
agreed  that  the  second  interpretation,  which  focuses  on  quantities  of  waste  disposed  of  at 
landfills  and  incinerators  rather  than  the  amount  of  waste  diverted,  is  preferable  because  it 
provides  a  simpler  basis  for  measurement  and  verification.  It  is  necessary  only  to  measure 
waste  quantities  sent  to  landfill  and  incineration  in  1987,  1992  and  2000  to  see  whether 
the  targets  are  met  (subject  to  a  small  adjustment  for  population  increase). 

The  first  interpretation  of  the  targets  is  much  more  difficult  to  make  operational  since  it 
requires  an  estimate  of  the  waste  handled  by  the  3R's,  including  reduction.  Furthermore, 
the  second  interpretation  is  more  consistent  with  the  rationale  for  the  diversion  targets 
which  is  to  divert  waste  from  disposal.  It  also  avoids  counting  as  success  the  awkward 
possibility  of  a  future  increase  in  waste  sent  to  landfill  and  incineration  even  if  the  3R' s 
succeed  in  dealing  with  25  per  cent  and  50  per  cent  respectively  of  the  1987  quantities. 
This  could  happen  if  the  total  waste  generated  increased  significantly  faster  than  the 
population  from  1987  to  2000. 

Having  clarified  the  sense  in  which  the  targets  have  been  interpreted  in  this  study,  two 
additional  comments  are  in  order.  First  of  all,  the  targets  are  understood  to  apply  to  waste 
tonnage  rather  than  waste  volume.  If  the  composition  of  the  waste  stream  changes  over 
time,  fulfihnent  of  the  targets  measured  as  tonnes  may  not  necessarily  mean  that  the 
targets  are  fulfilled  measured  as  volumes. 

Second,  the  targets  are  understood  to  be  provincial  and  to  apply  to  the  aggregate  of  all 
municipal  wastes.  This  means  that  individual  municipalities  may  do  better  or  worse  than 
the  targets  and  that  performance  of  individual  components  of  the  waste  stream  may  be 
greater  or  less  than  the  targets  and  yet  the  targets  can  still  be  met^ 

In  quantitative  terms,  the  interpretation  given  to  the  provincial  targets  in  this  study  are 
illustrated  in  Table  2.  These  targets  are  adjusted  for  population  growth  estimates. 

This  interpretation  of  the  provincial  waste  diversion  targets  requires  that  3R's  be  sufficient 
to  reduce  the  quantity  of  waste  sent  to  landfill  and  incineration  by  1.7  million  tonnes  in 
1992  and  3.8  million  tonnes  as  compared  with  1987. 


^However,  in  The  Waste  Crisis  in  the  Greater  Toronto  Area,  Ministry  of  the 
Environment,  June  1991,  it  is  strongly  suggested  that  the  Provincial  targets  also  apply  to 
the  GTA  region:  "...when  the  GTA  reaches  the  provincially  mandated  targets  (at  least  25 
per  cent  by  1992  and  at  least  50  per  cent  by  the  year  2000)...(p.3) 


Table  2 

Quantification  of  the  waste  diversion  targets 


Year  Waste  Sent  to  Landfîll  and  Incineration 

(tonnes) 

1987  9,093,384'  -  actual 

1992  7.372,100  -  target 

2000  5,343,388  -  target 

'  CH2M  Hill  1991. 


1.5  Methodology 

Two  simulation  models  were  developed  in  this  study.  The  first,  which  was  designed  and 
implemented  from  scratch,  starts  from  a  set  of  current  waste  generation  and  management 
trends  which  estimate  the  types  and  quantities  of  wastes  that  will  be  generated,  dealt  with 
by  the  3R's  and  disposed  in  1992  and  2000.  The  current  trend  assume  no  new  policy 
initiatives  after  December  31,  1990. 

The  Waste  Management  Policy  Model  (WMPM)  allows  various. policy  measures,  alone  or 
in  combination,  to  be  invoked,  each  of  which  can  affect  any  or  all  of  the  22  components 
of  the  residential  and  industrial,  commercial,  and  institutional  (IC&I)  waste  streams  that 
are  assessed.  Where  appropriate,  the  implementation  costs  of  a  measure  are  provided. 
These  costs  are  the  additional  operating  and  capital  implementation  costs  incurred  by  the 
Province.  The  costs  of  capitalizing  and  operating  the  total  solid  waste  management  sector 
are  paid  by  municipalities  and  the  private  sector;  these  costs  are  calculated  separately  by 
the  WMPM.  The  model  also  estimates  the  costs  and  revenues  associated  with  the  outcome 
of  each  of  the  policy  measures. 

A  detailed  description  of  this  model  is  given  in  Chapter  4  and  a  "user's  guide"  is  provided 
in  Appendix  B. 

The  second  model  is  an  extension  of  an  existing  input-output  model  of  the  Ontario 
economy.  Both  the  original  input-output  model,  which  operates  at  the  county  level  or  any 
aggregation  of  counties,  and  the  extended  version,  which  also  incorporates  a  waste 
management  sector,  were  developed  by  Econometrics  Research  Limited  (ERL).  The  model 
is  unique  with  respect  to  its  high  degree  of  spatial  resolution  and  also  because  of  its 
explicit  inclusion  of  a  waste  management  sector  that  recycles  materials  and  supplies  them 
to  industries  which  use  them  as  inputs  in  the  production  of  products. 


A  description  of  the  modified  input-output  model  is  presented  in  Chapter  6. 

Using  these  two  models,  the  implications  of  four  waste  diversion  policy  scenarios  were 
assessed.  These  scenarios  are  described  as: 

1.  Regulatory  components  of  the  Ontario  Waste  Reduction  Action  Plan  (WRAP) 
(Ministry  of  the  Environment,  February  1991). 

2.  Economic  (all  measures  affect  behaviour  through  various  financial 
incentives/disincentives). 

3.  Regulatory  (all  measures  directly  regulate  behaviour). 

4.  Selected  combination  of  economic  and  regulatory  measures  (made  up  of  some 
selected  economic  and  some  selected  regulatory  measures). 

The  regulatory  and  combined  scenarios  are  extensions  of  WRAP. 


1 .6  Data  sources 

Virtually  all  of  the  data  on  waste  management  used  in  this  synthesis  study  were  obtained 
from  the  other  component  studies  by  CH2M  Hill  and  MacLaren  Engineers  (1991), 
Resource  Integrated  Systems  and  VHB  Research  and  Consulting  (1991)  and  VHB 
Research  and  Consulting  and  MacLaren  Engineers  (1991).  Additional  information  on  the 
effectiveness  of  different  policy  measures  and  on  pulp  and  paper  technologies  was 
obtained  from  a  literature  review  (see  Appendix  A). 


1 .7  Main  findings 

The  main  findings  from  the  analytical  components  of  this  study  are  summarized  in 
Table  3  and  Table  4.  A  more  detailed  discussion  of  the  results  is  presented  in  Chapter  5 
and  Chapter  7.  Detailed  results  of  the  analytical  components  of  this  study  are  found  in 
Appendix  C. 

The  total  waste  management  costs  presented  in  this  report  are  the  combined  public  and 
private  sector  cost  of  waste  management  plus  the  incremental  public  sector  program  cost 
of  the  policy  scenario.  Residential  waste-management  costs  are  assumed  to  be  paid  by  the 
public  sector  while  IC&I  and  recycling  costs  are  paid  by  both  the  private  and  public 
sectors. 

The  regulatory  measures  and  the  selected  combination  of  economic  and  regulatory 
measures  scenarios  achieve  both  the  1992  and  2(XX)  waste  diversion  targets.  The  increased 


cost  of  waste  management  using  regulatory  measures  to  achieve  the  1992  target  is  about 
$60  million  (1989$)  while  the  increase  in  waste  management  costs  in  achieving  the  2000 
target  using  regulatory  measures  is  $105  million  (1989$).  The  selected  combination  of 
economic  and  regulatory  measures  scenario  increases  waste  management  costs  by  $42 
million  in  1992  and  $46  million  in  2000. 


Table  3 

Summary  of  the  waste  diversion  policy  scenarios  waste  diversion  potential  and  costs 


Increase 

in  the  total  cost  of 

Per  cent  of  waste  diverted 

waste  management  (000,000 

1989$) 

Scenario 

1992 

2000 

1992 

2000 

Ontario's  waste  reduction  action 

25% 

36% 

S21 

$36 

plan 

Economic  measures 

25% 

37% 

$2 

($5) 

Regulatory  measures 

33% 

47% 

$60 

$105 

Selected  combination  of  economic 

37% 

48% 

$42 

$46 

and  regulatory  measures 

Note:     Total  waste  management  costs  include  the  implementation  costs  of  measures. 
Source:  Chapter  4. 


The  economic  measures  scenario  and  the  WRAP  scenario  achieve  only  the  1992  target. 
The  economic  measures  scenario  decreases  waste  management  costs  by  $5  million  and  the 
WRAP  scenario  increases  costs  by  $36  million  in  2000.  The  economic  measures  scenario 
is  the  only  scenario  where  waste  management  costs  decrease  in  2000.  This  is  the  result  of 
a  shift  of  the  costs  of  waste  management  from  the  public  sector  to  the  private  sector,  less 
emphasis  on  recycling  than  in  the  other  scenarios  and  a  greater  amount  of  source 
reduction. 

The  macroeconomic  impacts  of  the  four  waste  diversion  scenarios  relative  to  the  current 
trend  provide  several  results.  First,  the  four  scenarios  have  only  a  slight  impact  on  the 
Ontario  economy.  For  example,  all  of  the  scenarios  reduce  gross  provincial  output  by  only 
0.5  per  cent,  or  less  than  $3  billion  (1989$)  in  2000,  with  the  economic  measures  scenario 
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Table  4 

Summary  of  the  macroeconomic  impacts  of  the  waste  diversion  policy  scenarios  relative 
to  the  current  trend  scenario,  1992  and  2000 

Difference  between  waste  diversion  scenario  and  current  trend,  1992  (billions  1989$) 


Scenario 

Gross 

Value 

Labour 

Taxes 

Employmen 

output 

added 

income 

t  (person 
years) 

Waste  reduction 

($6.1) 

($0.6) 

($1.2) 

($0.2) 

(5,328; 

action  plan 

Economic  measures 

($6.2) 

($0.6) 

($1.2) 

($0.2) 

(5,357) 

Regulatory  measures 

($6.0) 

($0.5) 

($1.2) 

($0.2) 

(5,300) 

Selected  combination 

($6.0) 

($0.5) 

($1.2) 

($0.2) 

(5,307) 

of  econc«nic  and 

regulatory  measures 

Difference  between  waste  diversion  scenario  and  current  trend,  2000  (billions  1989$) 


Scenario 

Gross 

Value 

Labour 

Total  taxes 

Employmen 

output 

added 

income 

t  (person 
years) 

Waste  reduction 

($2.7) 

($0.4) 

($1.1) 

($0.8) 

(5,869) 

action  plan 

Economic  measures 

($2.9) 

($0.5) 

($1.1) 

($0.8) 

(5,919) 

Regulatory  measures 

($2.5) 

($0.3) 

($1.0) 

($0.8) 

(5,819) 

Selected  combination 

($2.6) 

($0.3) 

($1.1) 

($0.8) 

(5,858) 

of  economic  and 

regulatory  measures 

having  a  slightly  greater  negative  impact  than  the  other  three  policy  scenarios  and  the 
regulatory  measures  scenario  having  a  slightly  less  negative  impact  than  the  other 
scenarios.  The  economic  measures  scenario  is  the  only  scenario  where  the  waste 
management  sector  is  smaller  in  2000,  relative  to  the  current  trend.  Second,  the  economic 
impact  of  all  four  waste  diversion  scenarios  is  less  in  the  year  2000  by  almost  one-half 
relative  to  the  year  1992.  Third,  combined  provincial  and  municipal  tax  revenue  are  the 
only  economic  indicator  resulting  from  the  policy  scenarios  which  are  expected  to  be 
greater  in  the  year  2000  than  in  the  year  1992.  Fourth,  each  scenario  results  in  a  decrease 
in  economic  activity  in  both  years  relative  to  the  current  trend.  Finally  all  four  policy 
scenarios  have  the  same  relative  impact  on  the  provincial  value  added,  labour  income, 
taxes  and  person  years  of  employment  in  both  target  years.  Fifth,  the  negative  impact  of 
the  scenarios  is  relatively  greater  in  Northwestern  Ontario  than  the  rest  of  the  Province. 
The  scenarios  result  in  a  positive  economic  impact  in  only  one  region.  Central  Ontario. 
Sixth,  all  economic  sectors  in  the  Province,  except  transportation,  are  negatively  impacted 
by  the  four  waste  diversion  policy  scenarios.  Increased  economic  activity  in  the 
transportation  sector  is  the  result  of  greater  recycling  in  the  Province. 

The  macroeconomic  impacts  on  different  industrial  sectors  and  regions  in  the  Province  are 
discussed  in  Chapter  7. 


1 .8  Report  structure 

The  report  is  structured  as  follows.  Chapter  2  provides  a  synthesis  of  the  other  waste 
management  studies  undertaken  for  the  MOE.  Chapter  3  provides  a  description  and 
definition  of  the  waste  management  policy  scenarios  analyzed  in  this  report.  The  structure, 
data  requirements  and  output  of  the  WMPM  are  described  in  Chapter  4.  In  Chapter  5  the 
results  of  the  analysis  of  the  policy  scenarios  using  the  WMPM  model  are  presented. 
Chapter  6  describes  the  input-output  model  used  to  examine  the  macroeconomic  impacts 
of  the  waste  management  policy  scenarios  on  the  Ontario  economy  and  Chapter  7 
summarizes  the  results  of  the  macroeconomic  analysis.  Conclusions  and  recommendations 
are  presented  in  Chapter  8.  Chapter  9  is  a  detailed  bibliography  of  the  literature  used  in 
the  study. 

The  report's  appendices  provide  a  detailed  description  of  the  waste  diversion  measures 
included  in  the  policy  scenario  analysis,  a  description  of  the  WMPM,  detailed  policy 
scenario  and  macroeconomic  impact  results  and  a  logic  diagram  of  the  study  components. 
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Waste  management  in  Ontario: 
quantities,  marlcets  and  costs'^ 


This  chapter  provides  a  summary  and  synthesis  of  three  studies  that  were  undertaken  for 
the  Ontario  Ministry  of  the  Environment  in  1990-1991: 

CH2M  Hill  Engineering  Ltd.  and  MacLaren  Engineers  Inc.  1991.  The  Physical  and 
Economic  Dimensions  of  Municipal  Solid  Waste  Management  in  Ontario.  Toronto: 
Ontario  Ministry  of  the  Environment 

Resource  Integration  Systems  Limited  and  VHB  Research  and  Consulting  Inc.  1991. 
Market  Assessment  of  3R's  Activities  in  Ontario.  Toronto:  Ontario  Ministry  of  the 
Environment. 

VHB  Research  and  Consulting  Inc.  and  MacLaren  Engineers  Inc.  1991.  True  Costs 
of  Municipal  Waste  Management.  Toronto:  Ontario  Ministry  of  the  Environment 

These  studies  represent  a  major  effort  on  behalf  of  the  Ontario  Ministry  of  the 
Environment  to  substantially  improve  the  information  available  for  policy  analysis  in 
municipal  solid  waste  (MSW)  management. 


The  material  in  this  chapter  is  taken  from  the  reports  on  which  the  chapter  is 
based.  Full  acknowledgment  of  the  work  of  CH2M  Hill  Engineering  Ltd.  (CH2M 
Hill),  MacLaren  Engineers  Inc.,  Resource  Integration  Systems  Ltd.  (RIS)  and  VHB 
Research  and  Consulting  Inc.  (VHB),  is  given.  To  obtain  further  information  about 
these  studies,  readers  should  review  the  individual  reports  of  the  various 
consultants. 
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The  purpose  of  this  chapter  is  to  provide  an  overview  of  the  objectives,  methodologies 
and  data  sources  and  findings  of  each  of  these  studies.  As  already  noted,  much  of  the 
information  used  in  the  present  study  to  assess  various  means  of  achieving  the  Province's 
waste  diversion  goals  comes  from  these  other  studies  so  it  is  important  for  readers  of  this 
report  to  appreciate  the  strengths  and  limitations  of  the  information  used  in  the 
assessment  Furthermore,  it  is  also  important  to  appreciate  that  all  of  these  studies  form  an 
integrated  set  that  gives  an  unprecedented  opportunity  to  understand  several  key 
dimensions  of  the  Ontario's  waste  management  problem  and  its  possible  solutions. 


2.1  The  physical  and  economic  dimensions  of  municipal  solid 
waste  management  in  Ontario^ 

2.1.1     study  objectives 

In  1990  the  Ontario  Minisuy  of  the  Environment  awarded  CH2M  Hill  Engineering  Ltd. 
and  MacLaren  Engineers  a  contract  to  develop  a  database  on  the  physical  and  economic 
dimensions  of  municipal  solid  waste  (MSW)  management  in  Ontario.  The  objectives  of 
the  study  were  to: 

•  develop  a  complete  picture  of  MSW  management  in  Ontario  in  1987  and  1989; 

•  use  secondary  data  sources  (i.e.  published  reports)  to  gather  information  on  sources 
and  quantities  of  MSW,  facilities  for  its  handling  and  disposal,  and,  public,  private 
and  so-called  third  sector  activities  in  solid  waste  management;  and 

•  summarize  information  on  the  physical  and  economic  dimensions  of  MSW 
management  in  this  report  and  also  in  a  database  format  amenable  to  updating  as 
more  information  becomes  available. 

The  scope  of  the  study  was  limited  to  MSW  (i.e.  non-hazardous  material  which  is 
currently  disposed  at  municipal  landfills  and  incinerators).  It  also  included  material  which 
is  currently  collected  from  the  residential  sector  and  recycled. 
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^    This  section  is  based  on  CH2M  Hill  and  MacLaren  Engineers,  1991. 
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2.1.2    Methodology  and  data  sources 

A  comprehensive  database  including  all  aspects  of  solid  waste  management  in  Ontario 
was  developed  through  an  extensive  review  of  waste  management  activities  at  the  county, 
and  where  possible,  the  municipal  level.  The  study  divided  data  collection  into  two  stages: 

•  waste  generation;  and 

•  the  waste  management  system. 

The  waste  quantity  (generation,  disposal,  recycling)  data  collected  are  for  1987  and  1989, 
where  available.  Information  on  the  quantity  of  municipal  solid  waste  generated  was 
gathered  for  the  residential/light  commercial  sector  and  the  IC&I  sector  for  municipalities 
and  regions  in  the  province. 

Residential  waste  generation  rates  were  developed  from  Waste  Management  Master  Plans, 
and  residential  waste  generation  rates  derived  from  the  Gore  and  Storrie  (1990)  studies  on 
residential  waste  in  East  York  and  Fergus.  For  the  IC&I  sector,  waste  generation  rates 
were  determined  for  25  industrial  sectors  (Input  Matrix  Categories)  based  on  a  number  of 
industrial  waste  composition  surveys  conducted  in  Ontario  and  American  municipalities. 

The  waste  generation  information  was  dis-aggregated  into  fourteen  specific  waste  types 
derived  from  RIS  (1991). 

The  waste  management  system  in  Ontario  includes  the  following  key  players: 

landfills; 

incinerators; 

transfer  stations; 

waste  haulers; 

recycling  programs; 

material  recycling  facilities;  and 

recycling  agents  (recyclers). 


Information  on  landfills  in  the  province  was  obtained  from  Waste  Management  Master 
Plans,  the  MOE  Site  Summary  Reports,  the  MOB  Inventory  of  Open  and  Operating 
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Landfills,  and  a  survey  of  420  landfills  carried  out  by  VHB  and  MacLaren  Engineers 
(1991)  as  part  of  a  concurrent  study. 

Information  on  the  three  MSW  incinerators  in  operation  in  Ontario  was  obtained  through 
telephone  conversations  with  the  operators.  Information  on  transfer  stations  was  obtained 
in  Waste  Management  Master  Plans,  and  was  confirmed  by  follow-up  phone  calls. 

Information  on  waste  haulers  was  obtained  through  an  industry  survey  carried  out  by  Dun 
and  Bradstreet  as  part  of  this  study.  Information  on  the  hauling  and  recyclers  was 
purchased  from  Dun  and  Bradstreet. 

Information  on  recycling  programs,  expenditure  on  recycling,  and  the  quantities  of 
material  recycled  was  obtained  from  the  MOE  Waste  Management  Branch,  OMMRI  and 
the  COBIS  Report.  Information  on  material  recovery  facilities  (MRF)  was  obtained 
through  a  survey  carried  out  by  VHB  and  MacLaren  Engineers  (1991). 


2.1.3    Summary  of  findings 

The  results  of  the  study  of  the  physical  and  economic  dimensions  of  municipal  solid  waste 
management  in  Ontario  can  be  placed  into  three  groupings:  waste  generation;  waste 
disposal  and  waste  recycling. 

Waste  generation 

The  estimates  of  residential  and  IC&I  sectors  waste  generation  developed  by  CH2M  Hill 
and  Maclaren  Engineers  (1991)  and  used  as  the  base  case  (current  trend)  in  this  study  are 
summarized  in  Table  5  and  Table  6. 


The  Ontario  residential  sector  generated  3,901,900  tonnes  of  waste  in  1987  and 
4,053,200  tonnes  of  waste  in  1989  (approximately  420  kg/capita/year  for  both  years). 
The  major  waste  types  of  residential  waste  are  newsprint  (16.7  per  cent),  food  waste 
(15.5  per  cent)  and  yard  waste  (16.2  per  cent).  An  estimated  2.5  per  cent  of  the 
residential  waste  stream  was  recycled  in  1987.  This  increased  to  5.1  per  cent  in  1989. 

The  IC&I  sector  generated  5,189,000  tonnes  of  waste  in  1987  and  5,361,000  tonnes 
of  waste  in  1989  (approximately  560  kg/capita/  year  in  1987  and  559  kg/capita/year 
in  1989).  The  major  waste  types  generated  by  the  IC&I  sector  include:  old 
corrugated  cardboard  (OCC),  wood,  paper,  organics  and  metal.  The  major  generators 
of  MSW  in  the  IC&I  sector  include  the  construction  industry  (1.6  million  tonnes  of 
waste  in  1989),  the  communications  and  service  sector  (1.3  million  tonnes  of  waste 
in  1989),  wholesale  and  retail  u-ade  (550,000  tonnes  of  waste  in  1989),  transportation 
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Table  5 

Estimated  waste  generation  in  the  residential  sector 


Component 


Quantity 
(tonnes) 


Per  cent 
composition 


Quantity  Per  cent 

(tonnes)  composition 


Paper 


Newspaper 

Fine  Paper 

Boxboard 

Old  comigaled  cardboard  (OCQ 

Magazines 

Mixed  paper  (waxed/plastic/mixed) 

Pbone  books 

Composite  pacloging 

Other  (kraftAvallpaperAissue) 


650^200 
7O00 
167200 
105200 
159^00 
57,300 
12,600 
11,000 
189300 
1.4B,800 


16.66% 
1.83 
4.29 
2.70 
4.09 
1.47 
0.32 
0.28 
4.85 
36.49 


673200 

1661% 

74,000 

1.83 

173.100 

427 

10g,900 

2.69 

165,100 

4.07 

59,300 

IM 

13,(X)0 

0.32 

11.400 

0.28 

196,000 

4.84 

1,474.000 

36.37 

Food/beverage  containers 

259300 

6.65 

268,500 

6.62 

Other 

21500 

0.56 

22.700 

0.56 

Subtotal 

281200 

721 

291200 

7.18 

Sted 

Food/beverage  containers 

72,500 

1.86 

75,100 

1.85 

White  goods 

97,900 

2.51 

101^400 

2.50 

Other 

54,400 

1.39 

S6.300 

139 

Subtotal 

224,800 

5.76 

232.800 

5.74 

Alnminmn 

Beverage  containers 

0 

0.00 

13,500 

0.33 

Other  containers 

10,000 

0.26 

10,400 

026 

Foil  (rigid/flexible) 

•     2,800 

0.07 

2.900 

0.07 

Other 

4200 

0.11 

4300 

0.11 

Subtotal 

17.000 

0.44 

31.100 

0.77 

Plastic 

reTbotUes 

3.700 

0.09 

3.800 

0.09 

HDPE  bottles 

11.100 

028 

11.S00 

0.28 

Other  rigid 

108.100 

2.77 

111.900 

Z76 

Film 

120,700 

3.09 

12S/X)0 

3.08 

Subtotal 

243,600 

6.24 

252200 

622 

Some:  CH2M  Hill  1991. 


15 


Table  5 

Estimated  waste  generation  in  the  residential  sector  (continued) 


Component 

1987 

1989 

Quantity 

Per  cent 

Quantity 

Per  cent 

(tonnes) 

composition 

(tonnes) 

composition 

Organics 

Food  waste 

£03.300 

15.46 

624,600 

15.41 

Yard  waste  (leaves/grass/weeds) 

472,800 

12.12 

489,500 

12.08 

Yard  waste  (brush) 

159300 

4.08 

164500 

4.07 

Subtotal 

U35,400 

31.66 

U79,000 

31.56 

Wood  waste 

45.100 

1.16 

46,700 

1.15 

Construction  and  demolition  waste 

Drywall 

11,100 

0.28 

11.500 

0.28 

Other 

50,300 

1.29 

52.100 

U9 

Subtotal 

61,400 

1.57 

63.600 

ISI 

Diapers 

107,200 

2.75 

nifioo 

2.74 

Used  tires 

800 

0.02 

800 

0.02 

BHW 

v,mo 

0.58 

23.400 

OSS 

Other 

239,000 

6.13 

247,400 

6.10 

Total 

3501500 

100.00 

4,053,200 

100.00 

Population 

9,271,500 

9,598,600 

Generation  rate  (Kg/person/year) 

421 

422 

Source;  CH2M  Hill  1991. 
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Table  6 

Estimated  waste  generation  in  the  IC&I  sector 


Component 

1987 

1989 

Quantity 

Percent 

Quantity 

Percent 

(tonnes) 

composition 

(tonnes) 

composition 

Old  comigated  cardboard 

450,000 

8.67 

441,000 

8.23 

Office  paper 

345,000 

6.65 

354,000 

6.60 

Other  paper 

424,000 

8.17 

426,000 

7.95 

Total  Paper 

1,219,000 

23.49 

1,221,000 

22.78 

Glass 

279,000 

5.38 

282,000 

5.26 

Metals 

558,000 

10.75 

599,000 

11.17 

Plastics 

167,000 

3.22 

163,000 

3.04 

Organics 

568,000 

10.95 

600,000 

11.19 

Wood  waste 

1,114,000 

21.47 

1,130,000 

21.08 

Used  tires 

82,000 

138 

88,000 

1.64 

Other 

1,202,000 

23.16 

1,278,000 

23.84 

Total 

5,189,000 

100.00 

5,361,000 

100.00 

Population 

9,271,500 

9,598,600 

Generation  rate  (Kg^)erson/year) 

560 

559 

Soon»:     CH2M  Hm  1991. 


industries  (380,000  tonnes  of  waste  in  1989)  and  the  food  and  beverage  industry  (340 
000  tonnes  of  waste  in  1989). 

Traditionally,  comprehensive  records  of  waste  disposal  at  landfills  and  incinerators 
have  not  been  maintained,  hence  reliable  waste  generation  information  is  not 
available  for  many  locations  in  the  province.  In  the  past,  very  little  information  was 
collected  on  the  composition  of  MSW.  This  has  changed  in  the  last  year  or  two,  with 
the  landfiU  crisis  in  Southern  Ontario,  and  the  need  to  divert  more  materials  from 
landfill.  Many  Ontario  municipalities  are  now  embarking  on  waste  audits  and  waste 
composition  studies  to  better  (lefine  the  components  of  the  waste  stream. 
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Waste  disposal 

The  following  summarizes  the  physical  and  economic  dimensions  of  waste  disposal  in 
Ontario. 

•  Landfill  is  the  method  of  disposal  for  most  of  Ontario's  MSW.  Less  than  two  per 
cent  of  Ontario's  MSW  is  incinerated  (Ontario  has  three  incinerators  which  accept 
MSW).  Ontario  has  over  1,400  landfills.  Of  these,  630  (45  per  cent)  serve 
communities  with  populations  less  than  1,500,  and  another  350  (25  per  cent)  are 
operated  by  the  Ministry  of  Natural  Resources. 

•  One  per  cent  of  Ontario's  MSW  was  recycled  through  residential  recycling  programs 
in  1987  and  two  per  cent  in  1989.  At  least  a  further  three  per  cent  of  the  total  waste 
stream  is  recycled  by  the  Ontario  IC&I  sector. 

•  Forty  per  cent  of  Ontario's  annual  landfill  capacity  will  be  lost  in  the  next  1  -  3 
years.  Approximately  17  per  cent  of  Ontario's  landfill  capacity  will  be  lost  in  1991 
with  the  projected  closure  of  two  of  the  province's  largest  landfills,  Britannia  Road 
(750,000  tonnes/year)  and  Brock  West  (964,000  tonnes/year).  An  additional  23  per 
cent  of  Ontario's  landfill  capacity  will  be  lost  in  1993,  with  the  projected  closure  of 
the  Province's  largest  landfill,  Keele  Valley  (2,250,0(X)  tonnes/year).*'  Of  the 
province's  remaining  landfills,  an  additional  95  are  expected  to  reach  capacity  in 
1991-1993.  An  estimated  145  will  reach  capacity  between  1994  and  2003,  and  10 
will  extend  beyond  the  year  2004. 

•  Landfill  tipping  fees  vary  through  the  province,  from  zero  at  some  landfills  to  $150 
per  tonne  in  the  Metropolitan  Toronto  area.  In  some  cases,  tipping  fees  have 
increased  dramatically  in  the  last  few  years.  Metro  Toronto  area  tipping  fees  per 
tonne  of  waste  have  increased  as  follows:  $18  (1987),  $50  (1988),  $85  (1989),  $97 
(1990),  and  $150  (1991).  Increased  tipping  fees  have  encouraged  3R's,  which  can 
now  be  justified  on  an  economic  basis.  Smaller  communities  are  reluctant  to  raise 
tipping  fees,  because  of  a  concern  about  illegal  dumping  of  waste. 

•  Sixty-five  hauling  companies  were  surveyed  as  part  of  this  study,  and  reported 
employment  of  792.  An  additional  145  haulage  companies  who  were  not  surveyed 
employ  an  estimated  1,977.  However,  some  of  these  firms  may  be  involved  in  other 
activities  in  addition  to  hauling.  Total  reported  sales  for  haulers  (both  surveyed,  and 
not  surveyed)  were  $103  million.  If  it  is  assumed  that  large  companies  generally 
report  sales  figures,  then  this  value  should  capture  most  of  the  haulage  mdustry.  The 
majority  of  respondents  to  the  study  survey  anticipate  a  favourable  business  climate 
in  the  future. 


*    These  three  landfills  did  not  close  in  1991. 
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Waste  recycling 

The  following  summarizes  the  physical  and  economic  dimensions  of  waste  recycling  in 
Ontario  (CH2M  Hill  and  Maclaren  Engineers  1991). 

•  Residential  waste  recycling  programs  have  increased  dramatically  in  the  last  few 
years.  In  1987,  400,000  households  were  served  by  the  Blue  Box  Program.  This 
number  increased  to  1.8  million  households  by  1989.  A  total  of  97,000  tonnes  of 
waste  generated  by  the  residential  sector  were  recycled  in  1987  (2.5  per  cent  of  the 
residential  waste  stream)  and  206,400  tonnes  were  recycled  in  1989  (5.1  per  cent  of 
the  residential  waste  stream). 

•  Complete  data  are  not  available  on  the  percentage  of  MSW  recycled  by  the  IC&I 
sector.  RIS  (1991)  found  that  at  least  279,760  tonnes  of  waste  was  recycled  by  the 
IC&I  sector  in  1989  (5.2  per  cent  of  the  IC&I  waste  stream). 

•  Municipalities  spent  $10  million  on  residential  waste  recycling  in  1987,  $30  million 
in  1988  and  $42.5  miUion  in  1989.  The  average  operating  cost  of  recycling 
residential  waste  in  1989  was  $124.83  per  tonne. 

•  The  prices  paid  for  recycled  material  have  varied  over  the  last  three  years  and,  with 
the  exception  of  aluminum,  have  generally  decreased.  The  1990  price  for  old 
newspaper  was  $7-12  per  tonne.  This  price  was  low  because  of  a  labour  dispute  at 
the  only  Ontario  de-inking  mill.  Prices  for  other  recycled  materials  were  $60  per 
tonne  for  sorted  glass,  $70  per  tonne  for  loose  steel,  $90  per  tonne  for  densified 
steel,  $1,400  -  2,000  per  tonne  for  baled  aluminum,  $300  per  tonne  for  baled  PET, 
and  $125  per  tonne  for  unbaled  PET.  Aluminum  is  clearly  the  most  valuable  material 
collected  by  the  Blue  Box  Program  but  accounts  for  less  than  0.5  per  cent  of  the 
residential  waste  stream. 

•  In  1987,  88  municipalities  were  served  by  98  active  recycling  programs.  There  were 
52  active  recyclers  employing  287  full-  or  part-time  staff  (10  of  whom  were 
physically  or  mentally  challenged)  and  207  volunteer  workers. 

•  The  Ontario  recycling  industry  employs  3  400  people.  Annual  sales  volumes  are 
reported  at  $590  million.  Approximately  30  per  cent  of  these  companies  started 
operations  in  the  1980-1989  period.  In  general,  most  of  the  companies  surveyed  as 
part  of  this  study  expected  an  increase  in  business  resulting  from  recycling  initiatives. 

•  There  are  31  MRF  in  the  province,  mostly  located  in  Southern  Ontario.  These 
facilities  are  operated  by  either  the  municipality,  the  private  sector  or  the  third  party 
sector  (not-for-profit  organizations).  Fourteen  of  these  employ  308  full-time  and  17 
part-time  staff. 
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Anticipated  trends  in  3R's  include  a  greater  focus  on  composting  organic  wastes. 
Organics  account  for  32  per  cent  of  the  residential  waste  stream.  Composting  is 
currently  encouraged  by  offering  individual  composters  to  households,  or  by  curbside 
collection  of  kitchen  and  yard  wastes  for  processing  at  a  centralized  composting 
faciUty. 

Bans  on  accepting  materials  such  as  dry  wall,  OCC,  wood  wastes,  white  goods,  etc.  at 
landfills  are  expected  to  stimulate  increased  3R's  of  these  waste  streams. 

Substantial  opportunities  exist  for  municipalities  to  expand  the  Blue  Box  Program 
beyond  the  traditional  four  materials  (newspaper,  glass,  metal  and  PET)  to  include 
corrugated  cardboard,  phone  books  and  household  hazardous  waste.  Other 
municipalities  are  experimenting  with  including  film  plastic,  boxboard,  magazines 
and  fine  paper  in  their  programs. 


2.2  Market  assessment  of  3R's  activities  in  Ontario' 

2.2.1     Study  objectives 

Resource  Integration  Systems  Ltd.  (RIS)  and  VHB  Research  and  Consulting  Inc.,  were 
hired  by  the  Ontario  Ministry  of  the  Environment  to  conduct  a  market  assessment  of  3R's 
activities  in  Ontario.  The  primary  objective  of  the  study  was  to  determine  what  municipal 
solid  waste  types  are  amenable  to  each  of  the  3R's  -  source  reduction,  reuse  and 
recycling.  A  second  objective  of  the  study  was  to  provide  an  assessment  of  the  markets 
for  recyclable  materials,  particularly  in  terms  of  the  current  use  of  secondary  materials  and 
the  potential  use  of  these  materials. 

The  report  provides: 

•  1989,  1992  and  2(XX)  generation  and  diversion  levels  (3R's)  for  waste  types  in  the 
residential  and  IC&I  sectors; 

•  quantities  of  these  materials  that  could  be  diverted  from  landfill  and  incineration  for 
the  years  1992  and  2(X)0  given  market  conditions  in  1990; 

•  an  overview  of  markets  for  recyclable  materials;  and 

•  an  indication  of  possible  options  for  increasing  the  diversion  rates  of  recyclable 
materials  to  assist  the  government  in  meeting  the  25  per  cent  and  50  per  cent  waste 
diversion  targets. 


''    This  section  is  adapted  from  RIS  and  VHB,  1991. 
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While  the  main  focus  of  the  study  was  on  markets  for  secondary  material  recovered  from 
the  MSW  stream,  reduction  and  reuse  opportunities  were  also  noted  where  appropriate. 
The  results  of  this  study  were  also  used  to  define  a  base  case  (current  trend)  of  waste 
generation  and  diversion  for  the  years  1987,  1989,  1992  and  2000  against  which  the 
efficiency  and  effectiveness  of  the  measures  and  scenarios  developed  in  this  study,  to 
achieve  the  provincial  diversion  targets  could  be  assessed.  The  base  case  (current  trend) 
assumes  no  new  policy  initiatives  after  December  31,  1990. 

For  the  purpose  of  this  study,  MSW  was  defined  as  total  post-consumer  waste  from 
residential  and  IC&I  sources  exclusive  of  the  following: 

•  hazardous  and  liquid  industrial  waste  as  defined  by  Ontario's  Regulation  309  under 
the  Environmental  Protection  Act; 

•  household  hazardous  waste; 

•  municipal  sewage  sludge;  and 

•  industrial  scrap  metal. 

Current  and  projected  waste  generation  and  diversion,  potential  for  3R's  activities, 
secondary  materials  market  structure  (including  factors  that  influence  demand  and  supply, 
secondary  materials'  price  elasticities)  and  the  ability  of  the  market  to  absorb  the  projected 
supply  of  the  secondary  material  was  provided  for  17  waste  types: 


old  newspapers; 

fine  paper; 

mixed  paper; 

boxboard; 

old  corrugated  cardboard; 

magazines; 

telephone  books; 

plastics; 

glass  containers; 


tinplate  steel  cans; 
aluminum; 
organics; 

disposable  diapers; 
wood  waste; 
drywall; 
scarp  tires;  and 
foimdry  sand. 
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2.2.2    Methodology  and  data  sources 

RIS  estimated  the  potential  waste  generation  and  diversion  rates  for  1992  and  2000  based 
on  information  on  the  composition  of  the  MSW  streams  and  on  current  recovery  levels. 
Precise  quantities  and  composition  of  materials  in  the  MSW  stream  in  Ontario  are  not 
well  documented  and  therefore  estimates  were  necessary.  RIS  (1991)  relied  upon  the 
following  sources  of  information: 

•  Ontario  residential  waste  composition  as  documented  in  CH2M  Hill  Engineering  Ltd 
and  MacLaren  Engineers  (1991);  and 

•  Industrial/commercial/institutional  waste  composition  information  obtained  from 
industry  sources.  In  many  instances,  the  IC&I  sector  estimates  were  derived  by 
netting  the  residential  waste  generation  estimates  by  CH2M  Hill  from  the  total 
consumption  of  products/materials  as  provided  from  industry. 

Differences  emerged  between  CH2M  Hill  and  MacLaren  Engineers  (1991)  estimates  of 
IC&I  wastes  (based  on  waste  stream  composition  data  gathered  from  various  sources 
(Gore  and  Storrie  1990;  Seattle  1989;  Franklin  and  Associates  1987;  Bird  and  Hale  1978; 
Metro  Toronto  1984)  and  sectoral  employment  data  for  Ontario,  and  RIS's  IC&I  waste 
generation  estimates  (based  on  information  obtained  directly  from  industry  sources  on 
production  and  shipments  and  waste  audits  and  surveys).  RIS  (1991)  reconciled  these 
differences  through  selecting  the  most  reliable  IC&I  waste  generation  data  by  waste  type 
between  its  survey  of  industry  and  CH2M  Hill's  and  MacLaren  Engineers'  (1991)  study. 
In  general,  RIS  (1991)  used  waste  generation  information  gathered  from  its  survey  of 
industry.  A  comparison  of  these  alternative  estimates  and  the  rationale  for  the  selection  of 
appropriate  estimates  for  use  in  the  present  study  is  provided. 

Based  on  residential  waste  composition  figures  provided  by  CH2M  Hill  and  MacLaren 
Engineers  (1991)  for  1989  and  the  RIS  (1991)  IC&I  waste  composition  estimates, 
diversion  levels  were  estimated  for  the  years  1992  and  2000.  These  estimates  were  based 
on  information  about  policies  in  place  as  of  1989,  (such  as  the  blue  box  program  and  the 
National  Packaging  Protocol)  and  through  discussions  with  industry.  RIS  (1991)  assumed 
that  no  new  policy  initiatives  would  be  introduced  after  December  31,  1990  for  the 
assessment  of  the  expected  diversion  rates  for  various  materials  in  1992  and  2000.  This 
assumption  still  allowed  for  the  full  effect  of  programs  already  in  place  at  that  time  to 
take  effect  in  1991  and  beyond. 

RIS  (1991)  projected  residential  material  recovery  through  blue  box  programs,  based  on 
the  number  of  households  with  blue  boxes  increasing  from  the  1989  year  end  level  of  just 
over  2  million  to  2.9  million  in  1992  and  3.5  million  in  2000.  The  number  of  blue  boxes 
in  place  is  expected  to  increase  by  13  per  cent  per  annum  from  1989  to  1992  and  by  2  per 
cent  per  aimum  from  1992  to  2000.  The  projected  material  generation  and  recovery  for 
both  the  residential  and  IC&I  sectors  is  based  on  a  provincial  population  of  10,022,000  in 
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1992  and  10,896,000  in  2000  (population  growth  of  one  per  cent  per  annum).  The 
residential  per  capita  waste  generation  is  assumed  to  be  422  kg  (CH2M  Hill  and 
MacLaren  Engineers  1991)  for  1992  and  2000.  The  IC&I  per  capita  waste  generation  is 
assumed  to  be  550  kg  per  capita  for  1992  and  2000. 

RIS  (1991)  also  gathered  data  on  secondary  materials  markets  in  Ontario,  Quebec,  and 
adjacent  U.S.  states  based  on  reviews  of  the  literature,  and  industry  and  government 
sources.  In  addition,  information  on  prices  and  quantities  was  obtained  on  markets  for 
selected  materials  for  which  little  market  history  exists.  For  each  market  category,  the 
bllowing  information  was  compiled,  to  the  extent  possible: 

number  and  location  of  firms; 

current  and  plarmed  capacity; 

market  price  ranges;  and 

quality  specifications. 

Where  possible,  these  data  were  used  to  estimate  demand,  supply,  and  cross  price 
elasticities  for  selected  recyclable  materials.  As  well,  estimates  of  elasticities  from 
published  studies  were  identified  through  a  computerized  literature  search.  Key 
stakeholders  for  each  secondary  material  from  both  demand  and  supply  sides  of  the 
market  were  also  interviewed  in  an  attempt  to  derive  estimates  of  price  elasticities  for 
1992  and  2000. 


2.2.3    Summary  of  findings 

Four  main  findings  emerged  from  this  study  relating  to  i)  the  likelihood  of  existing  3R's 
programs  (at  the  end  of  1990)  achieving  the  government's  waste  diversion  targets,  ii)  the 
long  standing  existence  of  secondary  materials  markets,  iii)  specific  areas  where 
substantial  increases  in  diversion  will  be  required  to  meet  the  targets  and  iv)  various 
opportunities  for  government  initiatives  to  stimulate  secondary  materials  markets. 

1.      Current  waste  generation  and  diversion  practises  are  unlikely  to  meet  the  stated 
targets  without  new  policy  initiatives  from  the  Ontario  Minister  of  the 
Environment  and  municipalities. 

In  1989,  9.8  million  tonnes  of  MSW  were  generated  in  Ontario  from  both  the 
residential  and  IC&I  sectors,  excluding  hazardous  waste,  sewage  sludge  and  scrap 
metal. 
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The  assessment  of  3R's  activities  in  place  and  projected,  as  of  December  31,  1990 
are  not  likely  to  divert  sufficient  quantities  of  waste  to  meet  Ontario's  waste 
diversion  targets  of  25  per  cent  by  1992  and  50  per  cent  by  2000.  Based  on  the 
available  data,  a  total  diversion  of  15  per  cent  will  be  achieved  by  1992,  and  27  per 
cent  by  2000. 


2.      Markets  for  secondary  materials  have  existed  for  a  long  time. 

Markets  for  many  secondary  materials  are  not  new.  For  example,  markets  for 
post-industrial  paper  fibre  and  steel  have  existed  for  many  years  and  there  is  an 
established  infrastructure  of  brokers  and  buyers  as  well  as  end  users  for  these 
materials.  What  is  new  is  the  collection  of  post-consumer  (residential,  commercial, 
institutional,  retail)  secondary  materials  through  municipal  recycling  programs.  This 
increase  in  the  supply  of  secondary  materials  has  resulted  in  large  fluctuations  in  the 
price  of  these  secondary  materials. 

For  some  waste  types,  such  as  boxboard  (used  for  cereal  and  detergent  boxes), 
telephone  books,  and  disposable  diapers,  Umited  or  no  secondary  markets  exist. 
However,  the  pressure  to  take  full  responsibility  for  the  wastes  associated  with  a 
particular  product,  often  referred  to  as  product  stewardship,  is  leading  producers  to 
assist  in  the  development  of  3R's  activities  and  markets  to  absorb  and  reprocess 
these  materials. 


3.      There  are  waste  types  where  diversion  is  limited  and  substantial  increases  in 
their  waste  reduction  and  recycling  will  be  required  to  meet  the  government's 
waste  diversion  targets. 

The  following  waste  types  provide  the  largest  opportunities  for  increased  waste  diversion. 

Waste  type  Municipal  solid  waste  sector 

•  Fine  paper  Residential  and  IC&I  sectors 

•  Magazines  Residential  and  IC&I  sectors 

•  Boxboard  IC&I  sector 

•  Glass  containers  Residential  and  IC&I  sectors 

•  Plastic  (film)  Residential  and  IC&I  sectors 

•  Organic  food  waste  Residential  and  IC&I  sectors 

•  Organic  yard  waste  Residential  sector 

•  Wood  waste  IC&I  sector 

In  developing  initiatives  to  stimulate  current  and  create  new  markets  for  secondary 
materials,  the  structure  and  operation  of  existing  maricets  should  be  recognized. 
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The  government  could  undertake  market  development  initiatives  to  stimulate  the 
secondary  materials  markets. 

Specific  initiatives  designed  to  assist  in  increasing  the  volume  of  recyclable  materials 
collected  and  to  accommodate  these  materials  in  the  market  place  could  be 
implemented  by  the  government.  Initiatives  for  improving  the  collection  and  sorting 
of  all  waste  types  would  also  improve  the  structure  of  the  secondary  materials 
markets.  There  is  a  need  for  reprocessing  capacity,  to  divert  them  from  waste 
disposal. 

The  provincial  government's  role  in  stimulating  secondary  materials  markets  may 
include: 

•  providing  market  information  to  suppliers  and  users  of  secondary  materials; 

•  providing  financial  incentives  to  industry  to  assist  in  the  development  of  viable 
end-use  markets; 

•  monitoring  Ontario  market  development  activities  to  ensure  that  Ontario  supplies 
of  post-consumer  secondary  material  are  given  preference; 

•  developing  clear  and  equitable  regulations  for  packaging  and  short  term  consumer 
goods  waste  diversion,  including  targets  for  source  reduction  reuse  and  recycling; 

•  instituting  provincial  government  procurement  guideUnes  favouring  products  made 
from  post-consumer  secondary  materials,  and  encouraging  other  levels  of 
government  to  do  the  same;  and 

•  funding  and  encouraging  research  and  development  for  innovative  recycling 
technologies  and  means  by  which  3R's  activities  may  be  enhanced. 
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2.3  True  costs  of  municipal  waste  management' 

2.3.1     Objectives  and  scope 

The  objective  of  this  report  was  to  review  the  costs  of  waste  management  in  Ontario  to 
determine  if  the  true  costs  of  waste  management  are  accounted  for  in  the  setting  of  tipping 
fees,  how  they  might  be  expected  to  change  over  time,  and  the  use  and  potential  for 
mechanisms  that  ensure  that  generators  pay  for  these  costs  in  proportion  to  their  demands 
for  waste  management  services  (i.e.  the  polluter  pays  principle). 

The  true  costs  of  waste  management  are  all  the  costs  associated  with  providing  waste 
management  services.  The  true  costs  include  the  internal,  private  costs  faced  by  the  owner 
or  operator  of  a  waste  management  facility,  the  external  costs  of  regulatory  agencies  and 
the  social  and  environmental  costs  associated  with  the  waste  management  service. 

The  report  provides  the  following  information: 

Costs  incurred  by  Ontario  waste  management  facilities  in  1989,  based  on  a  mail 

survey; 

Replacement  costs  of  waste  management  facilities  based  on  computer  models  and  the 

published  literature; 

A  review  of  revenue  generation  mechanisms,  based  on  the  published  literature  and 

case  studies  from  other  jurisdictions; 

An  assessment  of  the  revenue  generated  by  Ontario  waste  management  facilities, 

based  on  a  mail  survey;  and 

An  assessment  of  how  costs  and  revenues  can  be  balanced. 


2.3.2    Methodology  and  data  sources 

Several  approaches  were  pursued  to  gain  the  information  reported  in  this  report. 
Information  on  existing  costs  of  waste  management  were  collected  through  a  mail  survey 
of  Ontario  facility  owners  or  operators  and  a  review  of  the  Ministry  of  Municipal  Affairs' 
MARS  database.  The  survey  involved  the  mailing  of  569  questionnaires  to  waste 
management  facilities  of  which  218  were  returned.  A  total  of  58,  or  35  per  cent  of 
questionnaires  sent  to  large  landfill  operators  (receiving  more  than  5,000  tonnes  of  waste 
per  annum)  were  returned.  For  small  landfill  facilities  (receiving  less  than  5,000  tonnes  of 
waste  per  annum),  146  questionnaires  were  returned,  or  39  per  cent  of  the  survey 
questionnaires  mailed  to  small  landfill  facilities.  A  total  of  14  out  of  32  recycling  facilities 


^    This  section  is  adapted  from  VHB  and  MacLaren  Engineers,  1991. 
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responded  (43  per  cent).  The  three  incinerators  in  Ontario  receiving  municipal  solid  waste 
were  contacted  by  telephone. 

Replacement  cost  estimates  are  presented  based  on  standard  engineering  design  models. 
Experience  with  revenue  generation  mechanisms  and  reserve  funds  is  based  on  a  literature 
review,  and  interviews  with  jurisdictions  operating  relevant  programs. 

Status  of  the  data 

It  is  estimated  that  the  survey  returns  cover  waste  management  facilities  accounting  for  66 
per  cent  of  the  waste  generated  in  Ontario.  However,  many  facility  operators  were  unable 
to  answer  all  questions  about  costs,  revenues  and  their  components.  Responses  show  a 
wide  variation  and  great  care  must  be  taken  in  the  use  of  the  data. 


2.3.3    Summary  of  findings 

The  results  of  the  study  of  the  true  costs  of  municipal  waste  management  in  Ontario 
included  evaluation  of  the  following  social  costs: 

internal  costs  of  waste  management; 

external  social  costs  of  waste  management; 

waste  management  revenue  generating  mechanisms; 

costs  of  waste  management;  and 

waste  management  costs  and  revenue  balancing  mechanisms. 

Internal  costs 

The  cost  of  landfill  varies  by  both  the  amount  of  waste  a  facility  receives  and,  to  a  lesser 
extent,  by  the  age  of  the  facility.  The  unit  cost  of  waste  received  varied  between  an 
average  of  $12  per  tonne  for  landfill  facilities  accepting  more  than  5,000  tonnes  of  waste 
per  annum  to  an  average  of  $31  per  tonne  for  facilities  accepting  5,000  tonnes  or  less  of 
waste  per  annum.  For  both  large  and  small  landfill  facilities  the  unit  cost  was  less  for 
facilities  greater  than  twenty  years  of  age  than  those  facilities  less  than  twenty  years  old. 

The  annualized  capital  cost  for  incineration  is  $47  per  tonne.  Operating  costs  were  not 
provided  by  the  facilities  surveyed. 


27 


The  cost  of  processing  secondary  material  varies  between  $580  per  tonne  for  facilities 
processing  10,000  or  less  tonnes  of  secondary  materials  per  annum  and  $181  per  tonne  for 
facilities  processing  over  20,000  tonnes  of  secondary  materials  per  annum.  It  appears  that 
there  is  a  considerable  reduction  in  the  unit  cost  of  processing  secondary  materials  as  the 
size  of  the  processing  facility  increases. 

The  average  cost  of  collecting  waste  for  disposal  is  $34  per  tonne.  For  municipalities 
generating  less  waste  the  cost  is  slightly  lower  resulting  from  lower  transportation  costs. 
The  simple  average  cost  of  collecting  recyclable  materials  is  $100  per  tonne. 
Municipalities  with  lower  population  densities,,  such  as  those  in  northern  Ontario,  have 
higher  collection  costs  of  recyclable  materials. 

External  costs 

The  external  social  costs  of  landfill  are  difficult  to  assess.  Land  value  impacts  indicate 
that  the  loss  in  market  value  for  properties  adjacent  to  landfill  facilities  accounts  for  less 
than  six  per  cent  of  the  total  costs  of  landfill.  However,  these  cost  impacts  do  not  include 
property  owner's  welfare  losses.  "Waste  surcharges'"  adopted  by  municipalities  also  may 
not  fully  account  for  welfare  losses  incurred  by  affected  citizens. 

LandfiUs  also  result  in  certain  environmental  impacts  for  which  there  may  be  costs 
associated  with  these  impacts,  their  amelioration  or  their  avoidance.  The  cost  of  actions 
taken  by  landfill  operators  to  address  potential  environmental  impacts  is  minimal  with 
most  environmental  concerns  addressed  through  the  changing  of  the  landfill  facilities  daily 
management  or  operation. 

The  major  external  cost  of  incinerators  is  the  potential  impacts  on  human  health  and 
ecosystem  health,  primarily  but  not  exclusively  as  a  result  of  atmospheric  emissions. 

No  assessment  has  been  undertaken  to  assess  the  external  costs  from  material  processing 
facilities  or  from  waste  collection. 

Little  data  are  available  on  the  public  sector  costs  of  waste  management.  Data  were 
collected  for  landfill  facilities  only.  The  greatest  cost  incurred  by  the  provincial  public 
sector  is  during  the  approval  and  review  process  for  new  landfill  sites. 

Revenue  generating  mechaiusms 

The  major  source  of  revenue  for  waste  management  facilities  in  the  province  is  general 
municipal  revenues.  Recycling  facilities  receive  most  of  their  revenues  from  the  sale  of 
recyclable  materials  and  provincial  grants.  The  revenues  through  the  sale  of  recyclable 
materials  varies  according  to  the  type  of  material  and  the  demand  for  the  material  in  the 
secondary  materials  market.  At  present  the  average  revenues  from  the  sale  of  recyclable 
materials,  $78  per  tonne,  do  not  cover  the  average  cost  per  tonne  of  collecting  and 
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processing  recycled  materials  ($181  per  tonne).  This  will  be  an  on-going  problem  until 
markets  for  recyclable  materials  are  fully  developed. 

Tipping  fees  are  also  a  source  of  revenue  for  large  landfill  facilities  in  the  province. 
Of  the  13  large  landfill  facilities  that  responded  in  a  telephone  survey  11  indicated  that  50 
per  cent  or  more  of  the  waste  they  received  is  subject  to  a  tipping  fee.  Typically,  it  is 
waste  received  from  industrial  and  commercial  sources  which  are  charged  a  tipping  fee. 

Provincial  grants  are  provided  through  a  number  of  programs  designed  to  assist 
municipalities  finance  waste  management  facilities.  The  programs  include:  Municipal 
Recycling  Support  Program  (MSRP)  which  assists  municipalities  in  establishing  curbside 
recycling  programs;  the  MSRP  also  provides  funding  for  northern  communities 
establishing  and  operating  recycling  programs;  the  Municipal  Recovery  Program  which 
provides  capital  grants  to  municipalities  for  waste  processing  facilities;  the  Municipal 
Reduction/Reuse  Program  to  encourage  greater  awareness  of  buying  and  using  products 
which  can  reduce  waste  generation;  and  the  Financial  Assistance  Program,  which  assists 
municipalities  develop  new  landfill  sites,  transfer  stations  and  processing  facilities. 

Costs  of  waste  management 

Much  of  the  cost  of  waste  disposal  is  paid  for  out  of  general  municipal  revenues, 
supplemented  by  provincial  grants  to  assist  in  the  approvals  processes,  and  in  the  start-up 
of  some  types  of  waste  management  facilities.  This  is  particularly  noticeable  in  the  case  of 
the  small  landfills.  Even  where  there  are  tipping  fees  they  are  rarely  applied  to  most  of 
the  waste  dumped.  For  example,  waste  dumped  by  local  municipal  collectors  are  not 
subject  to  the  tipping  fee. 

Most  waste  management  facility  operators  set  their  tipping  fees  without  regard  for  the 
specific  waste  management  costs  they  incur.  Even  where  costs  are  considered,  it  is 
unusual  that  all  costs  are  considered.  While  93  per  cent  of  those  who  consider  costs  in 
setting  their  tipping  fees  consider  operating  costs,  only  about  half  consider  such  expenses 
as  post-closure  costs,  replacement  costs,  insurance  and  environmental  contingencies. 

A  breakdown  showing  the  comparison  for  different  levels  of  tipping  fees  or  revenues  (in 
the  case  of  recycling  facilities)  and  costs  is  presented  in  Table  7.  The  results  are  for 
facilities  which  provided  both  cost  and  revenue  data.  The  cost  per  tonne  for  large  landfill 
facilities  is  $12  per  tonne  or  18  per  cent  of  the  weighted  average  tipping  fee  collected, 
$67  per  tonne.  Typically,  the  tipping  fee  applies  to  only  IC&I  and  privately  hauled  wastes. 
The  cost  for  small  landfills  is  more,  $31  per  tonne.  No  tipping  fee  revenue  data  is 
available  from  the  approximately  one-quarter  of  small  landfill  facilities  which  charge  a 
tipping  fee. 

The  annualized  cost  per  tonne  for  incinerators  is  $47  per  tonne  and  revenues,  through  the 
sale  of  energy,  amount  to  about  $50  per  tonne  of  waste.  The  cost  of  recycling  facilities  is 
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Table  7 

Comparison  of  costs  and  revenues 


Type  of 

Costs" 

Revenues'' 

Net  Cost 

Ratio  of  costs 

facility 

(1989$/t) 

(1989$/t) 

(1989$/t) 

to  revenues 

Large  landfills 

$12.24 

$66.80 

($54.46) 

0.18 

Small  landfills 

$30.83 

No  data' 

Insufficient  data 

Insufficient  data 

3R's  facilities 

$159.00 

$78.00 

$81.00 

2.04 

Incinerators 

$47.28" 

$49.81 

($2.53) 

0.95 

Total  waste 

$45.00^ 

Insufficient 

Insufficient  data 

Insufficient  data 

management 

data 

costs 

Source:  VHB  and  MacLaren  Engineers  1991. 

Notes:  '  Weighted  average  total  annualized  collection  and 

landfill/processing  cost  per  tonne  for  each  type  of  facility. 

''  Weighted  average  tipping  fee  or  revenue  per  tonne  (recycling 

facilities  only). 

"  Approximately  three-quarters  of  all  small  landfills  have  no 

tipping  fee. 

■*  Aimualized  capital  cost  per  tonne. 

*  Average  cost  of  waste  management  collection  and  disposal. 


$159  per  tonne  while  the  revenue,  through  the  sale  of  recyclable  materials  is  $78  per 
tonne.  On  average,  costs  to  handle  and  process  a  tonne  of  recyclable  material  are  two 
times  the  revenue  received  from  the  sale  of  these  materials.  To  improve  the  cost 
effectiveness  of  recycling  facilities  the  cost  per  tonne  will  have  to  decrease  or  the 
revenues  per  tonne  increase. 

Total  waste  management  costs  (collection  and  disposal)  average  about  $45  per  toime. 

The  average  costs  and  revenues  from  recycling  facilities  are  also  presented  in  Table  7. 
The  average  gross  cost  for  recycling  facilities  in  the  Province,  including  collection,  is 
$159  per  tonne.  The  simple  average  costs  of  collecting  recyclable  materials  is  $100  per 
tonne.  Revenues  per  tonne  average  $78.  The  net  cost  per  tonne  of  waste  diverted  for 
recycling  is  $81  per  tonne. 
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Cost  and  revenue  balancing  mechanisms 

An  objective  of  the  Ministry  of  the  Environment  is  to  have  waste  management  services 
priced  according  to  "true"  cost  accounting.  The  imposition  of  economic  charges  that  cover 
the  cost  of  waste  management  will  also  affect  the  type  of  waste  management  system  used 
by  waste  generators.  The  application  of  the  principles  of  "true"  cost  accounting  to  waste 
management  revenue  generating  mechanisms  requires  the  "internalizing"  of  costs 
associated  with  waste  management  that  previously  were  paid  from  other  revenue 
generating  sources. 

A  number  of  revenue  generating  mechanisms  exist  which  can  be  implemented  to  ensure 
waste  management  services  are  priced  according  to  "true"  cost  accounting  principles  such 
as: 


reserves  and  reserve  funds 

tipping  fees 

user  charges 

product  disposal  taxes  and  deposit  charges 


Reserves  and  reserve  funds  are  a  fmancial  mechanism  which  provides  a  means  for 
generators  to  finance  the  post  closure  and  replacement  costs  or  other  specific  costs 
associated  with  the  operation  of  a  waste  management  facility.  The  advantage  of  a  reserve 
fund  is  that  revenues  are  collected  to  cover  future  costs  resulting  from  the  current  use  of 
waste  management  facilities.  Future  waste  generators  are  then  not  burdened  with  costs 
resulting  from  current  use  and  current  users  are  paying  a  cost  which  more  accurately 
reflects  their  use  of  the  facility. 

Tipping  fees  are  charges  applied  on  a  unit  basis  to  waste  received  at  a  waste  management 
facility.  Tipping  fees  should  include  all  internal  and  external  social  costs  of  waste 
management.  Although  a  tipping  fee  can  be  set  to  account  for  all  waste  management  costs 
over  the  life  of  a  facility,  the  level  at  which  the  tipping  fee  should  be  applied  over  time  is 
difficult  to  assess.  If  the  tipping  fee  is  set  too  low,  high  initial  rates  of  waste  disposal 
from  generators  will  result  and  the  capacity  of  the  landfill  facility  will  decrease  quickly. 
In  future  years  the  tipping  fee  will  be  set  at  higher  rates  to  discourage  disposal.  The  result 
may  be  future  generators  paying  an  unfair  portion  of  the  total  waste  management  costs 
and  the  loss  of  landfill  capacity  filled  with  types  of  waste  that  could  be  diverted 
elsewhere. 

Surcharges  can  be  added  to  tipping  fees  to  cover  the  costs  of  other  waste  management 
activities  such  as  recycling  programs.  Tipping  fees  may  also  take  the  form  of  differential 
fees  where  wastes  that  take  up  less  volume,  degrade  more  easily  or  are  less  toxic  are 
charged  a  lower  tipping  fee. 
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User  charges  are  fees  imposed  directly  on  the  waste  generator.  Typically,  user  charges 
have  taken  the  form  of  a  pay-by-the-bag  or  variable-rate  system.  The  advantage  of  user 
charges  is  that  each  generator  pays  for  the  amount  of  waste  generated  and  that  user 
charges  are  an  incentive  for  generators  to  produce  less  waste.  However,  user  charges 
result  in  increased  administrative  costs  and  inequities  since  lower  income  groups  may  be 
impacted  unfairly  by  paying  a  larger  portion  of  their  income  for  waste  management 
services  while  generating  the  same  or  less  waste  than  higher  income  groups. 

Product  disposal  taxes  and  deposit  charges  are  fees  apphed  directly  to  products  and  cover 
the  cost  of  disposal.  The  cost  of  disposal  is  internalised  into  the  price  of  the  product.  The 
imposition  of  product  disposal  taxes  or  deposit  charges  results  in  a  reduction  in  the 
amount  of  waste  going  to  disposal.  The  administrative  cost  of  such  measures  can  be  high 
and  product  disposal  taxes  provide  no  direct  incentive  to  recycle  waste  materials. 


2.4  Summary 

Four  studies  were  undertaken  for  the  Ontario  Ministry  of  the  Environment.  The  first  three 
of  these  studies  provided  information  for  Ontario  on  the  physical  and  economic 
dimensions  of  municipal  solid  waste  management,  the  market  for  3R's  activities  and  the 
true  costs  of  municipal  waste  management 

The  following  summarizes  the  conclusions  regarding  the  physical  and  economic 
dimensions  of  municipal  solid  waste  management  in  Ontario  (CH2M  Hill  and  MacLaren 
Engineers  1991). 

•  Traditionally,  comprehensive  records  of  waste  disposal  at  landfills  and  incinerators 
have  not  been  maintained,  hence  reliable  waste  generation  information  is  not 
available  for  many  locations  in  the  province.  In  the  past,  very  little  information  was 
collected  on  the  composition  of  MSW.  This  has  changed  in  the  last  year  or  two,  with 
the  landfill  crisis  in  Southern  Ontario,  and  the  need  to  divert  more  materials  from 
landfill.  Many  Ontario  municipalities  are  now  embarking  on  waste  audits  and  waste 
composition  studies  to  better  defme  the  components  of  the  waste  stream. 

•  Landfill  is  the  method  of  disposal  for  most  of  Ontario's  MSW.  Less  than  two  per 
cent  of  Ontario's  MSW  is  incinerated.  Residential  waste  recycling  programs  have 
increased  dramatically  in  the  last  few  years.  One  per  cent  of  Ontario's  MSW  was 
recycled  through  residential  recycling  programs  in  1987  and  two  per  cent  in  1989.  At 
least  a  further  three  per  cent  of  the  total  waste  stream  is  recycled  by  the  Ontario 
IC&I  sector. 

•  Increased  tipping  fees  have  encouraged  3R's,  which  can  now  be  justified  on  an 
economic  basis.  Smaller  commimities  are  reluctant  to  raise  tipping  fees,  because  of  a 
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concern  about  illegal  dumping  of  waste.  Bans  on  accepting  materials  such  as  drywall, 
OCC,  wood  wastes,  white  goods,  etc.  at  landfills  are  expected  to  stimulate  increased 
3R's  of  these  waste  streams. 

Landfill  is  the  method  of  disposal  for  most  of  Ontario's  MSW.  Less  than  two  per 
cent  of  Ontario's  MSW  is  incinerated.  Residential  waste  recycling  programs  have 
increased  dramatically  in  the  last  few  years.  One  per  cent  of  Ontario's  MSW  was 
recycled  through  residential  recycling  programs  in  1987  and  two  per  cent  in  1989.  At 
least  a  further  three  per  cent  of  the  total  waste  stream  is  recycled  by  the  Ontario 
IC&I  sector. 

Increased  tipping  fees  have  encouraged  3R's,  which  can  now  be  justified  on  an 
economic  basis.  Smaller  communities  are  reluctant  to  raise  tipping  fees,  because  of  a 
concern  about  illegal  dumping  of  waste.  Bans  on  accepting  materials  such  as  drywall, 
OCC,  wood  wastes,  white  goods,  etc.  at  landfills  are  expected  to  stimulate  increased 
3R's  of  these  waste  streams. 

Significant  opportunities  exist  for  municipalities  to  expand  the  Blue  Box  Program 
beyond  the  traditional  four  materials  (newspaper,  glass,  metal  and  PET)  to  include 
corrugated  cardboard,  phone  books  and  household  hazardous  waste  in  their  programs. 
Other  municipalities  are  experimenting  with  including  film  plastic,  boxboard, 
magazines  and  fine  paper  in  their  programs. 

Complete  data  are  not  available  on  the  percentage  of  MSW  recycled  by  the  IC&I 
sector.  Anticipated  trends  in  3R's  include  a  greater  focus  on  composting  organic 
wastes.  More  research  should  be  carried  out  in  this  area. 

In  general,  most  of  the  companies  surveyed  (waste  haulers,  recyclers,  MRF)  expect 
an  increase  in  business  resulting  from  recycling  initiatives. 


The  following  summarizes  the  conclusions  and  recommendations  regarding  the  assessment 
of  the  secondary  materials  market  in  Ontario  (RIS  and  VHB  1991). 

•  Current  waste  generation  and  diversion  practises  in  place  and  projected,  as  of 
December  31,  1990  are  unlikely  to  divert  sufficient  quantities  of  waste  to  meet 
Ontario's  waste  diversion  targets  of  25  per  cent  by  1992  and  50  per  cent  by  2000 
(The  effect  of  new  initiatives  announced  by  the  Minister  of  the  Environment  in 
February,  1991,  and  other  possible  policy  options  are  analyzed  in  this  report). 

•  Markets  for  many  secondary  materials  are  not  new.  For  example,  markets  for 
post-industrial  paper  fibre  and  steel  have  existed  for  many  years  and  there  is  an 
established  infrastructure  of  brokers  and  buyers  as  well  as  end  users  for  these 
materials.  What  is  new  is  the  collection  of  post-consumer  (residential,  commercial, 
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institutional,  retail)  secondary  materials  through  municipal  recycling  programs.  This 
increase  in  the  supply  of  secondary  materials  has  resulted  in  large  fluctuations  in  the 
price  of  these  secondary  materials. 

The  following  waste  types  provide  the  largest  opportunities  for  increased  waste 
diversion:  fine  paper;  magazines;  IC&I  boxboard;  glass  containers;  plastic  (film); 
residential  food  and  yard  wastes;  and  industrial  wood  wastes. 

For  some  waste  types,  such  as  boxboard  (used  for  cereal  and  detergent  boxes), 
telephone  books,  disposable  diapers,  etc.,  limited  or  no  secondary  markets  exist. 
However,  the  pressure  to  take  full  responsibility  for  the  wastes  associated  with  a 
particular  product,  often  referred  to  as  product  stewardship,  is  leading  producers  to 
assist  in  the  development  of  3R's  activities  and  markets  to  absorb  and  reprocess 
these  materials.  In  developing  initiatives  to  stimulate  current  and  create  new  markets 
for  secondary  materials,  the  structure  and  operation  of  existing  markets  will  play  an 
important  role. 

Specific  initiatives  designed  to  assist  in  increasing  the  volume  of  recyclable  materials 
collected  and  to  accommodate  these  materials  in  the  market  place  could  be 
implemented  by  the  government  and  may  include:  monitoring  and  providing  market 
information  and  fmancial  support  to  suppliers  and  end-users  of  secondary  materials; 
developing  clear  and  equitable  regulations  for  waste  diversion;  and  instituting 
provincial  government  procurement  guidelines  favouring  products  made  from 
post-consumer  secondary  materials. 


The  following  summarizes  the  conclusions  and  recommendations  regarding  the  true  costs 
of  waste  management  in  Ontario  (VHB  and  MacLaren  Engineers  1991). 

•  Most  facilities  have  very  little  information  about  costs  and  revenues  for  waste 
management.  Monitoring  of  waste  inputs,  costs  and  revenues  should  be  part  of  waste 
management  facility  monitoring  requirements. 

•  Although  there  are  wide  variations  from  facility  to  facility,  the  total  waste 
management  costs  for  landfills  are  $46  per  tonne.  This  includes  $12  per  tonne  for 
waste  disposal  and  $34  per  tonne  for  waste  collection.  The  total  cost  for  incinerators 
is  $8 1  per  tonne,  including  $34  per  tonne  for  waste  collection.  The  per  tonne  unit 
cost  for  recycling  facilities  is  $181.  The  average  revenue  per  tonne  of  recyclable 
materials  collected  is  $78  per  tonne.  New  landfills  will  be  more  expensive:  typical 
costs  are  likely  to  be  $40  per  tonne.  Costs  at  very  small  facilities  will  be  even 
higher. 

•  External  social  costs  of  landfills  and  incinerators  are  not  well  understood,  but  appear 
to  be  quite  minor  (i.e.  less  than  10  per  cent  of  replacement  costs).  External  costs  and 
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benefits  of  recycling  are  largely  unknown.  An  assessment  of  the  social  costs  and 
benefits  of  recycling  should  be  undertaken  to  assist  in  determining  priorities  for 
public  funds. 

A  surcharge  should  be  placed  on  tipping  fees  to  cover  (some)  external  social  costs, 
and  to  provide  funds  for  closure  and  post-closure  care.  Tipping  fees  should  be  raised 
at  landfills  where  these  fees  are  lower  than  the  cost  of  managing  the  waste.  Facility 
management  costs  should  include  all  management  aspects. 

Ontario  facilities  rely  primarily  upon  general  revenues  and  tipping  fees  to  finance 
waste  management  facilities.  At  the  largest  facilities,  tipping  fees  are  well  in  excess 
of  costs;  at  most  small  facilities,  tipping  fees  (where  they  exist  at  all)  are  below  the 
average  cost  per  tonne  of  waste  managed.  Other  revenue  generation  mechanisms 
have  been  introduced  in  other  jurisdictions  and  may  help  Ontario  meet  its  goals  of 
diverting  waste  from  disposal  and  making  the  waste  management  system  "financially 
sustainable".  Some  of  these — like  deposit  charges — are  effective  but  expensive.  The 
effectiveness  of  others — like  pay-by-the-bag  systems — has  not  been  well 
documented.  New  revenue  generation  mechanisms  should  be  tested,  with  analysis  of 
pilot  implementations  to  assess  effectiveness  and  impacts. 


2.4.1     Reconciliation  of  IC&I  Estimates 

Differences  emerged  between  CH2M  Hill  and  MacLaren  Engineers'  (1991)  and  RIS's 
(1991)  IC&I  waste  generation  estimates. 

In  the  CH2M  Hill  and  MacLaren  Engineers'  (1991)  study,  per  employee  waste  generation 
rates  (derived  from:  Gore  and  Storrie  1990;  Seattle  1989;  Franklin  and  Associates  1987; 
Bird  and  Hale  1978;  Metro  Toronto  1984)  were  developed  for  each  Input  Matrix  Category 
(IMC  -  as  defined  by  ERL)  and  multiplied  by  employment  in  each  IMC  to  estimate  total 
IC&I  generation.  However,  CH2M  Hill  and  MacLaren  Engineers  found  it  difficult  to 
provide  a  detailed  breakdown  of  waste  generation  by  waste  type  for  the  IC&I  sector  since 
few  data  regarding  IC&I  generation  by  waste  type  were  available  for  a  number  of  IMCs. 
Where  waste  generation  estimates  for  specific  IC&I  waste  types  were  unavailable,  the 
waste  types  were  put  into  the  "Other"  waste  category.  For  some  waste  types,  the  method 
provided  no  estimates  of  waste  generation,  and  CH2M  Hill  and  MacLaren  Engineers 
incorporated  RIS's  IC&I  waste  generation  estimates  into  their  own. 

RIS  (1991)  used  a  "total  wastes  by  commodity"  approach  to  derive  their  estimates  of 
IC&I  waste  generation.  IC&I  waste  composition  was  derived  by  contacting  industry 
sources.  In  instances  where  industries  were  unable  to  provide  waste  generation  rates  for 
specific  materials  IC&I  estimates  were  derived  by  netting  the  residential  waste  generation 
from  the  total  consumption  of  that  material.  For  example,  the  tonnes  of  old  newspapers 
generated  in  the  IC&I  sector  was  estimated  as  the  difference  between  the  number  of 
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tonnes  of  newspapers  produced  and  generation  of  old  newspapers  in  the  residential  sector. 
Total  consumption  of  materials  was  provided  by  industry  sources. 

These  two  methods  were  reconciled  by  RIS  through  consultation  with  stakeholders 
associated  with  each  waste  type,  resulting  in  an  estimate  of  about  5,361,000  tonnes  of 
IC&I  waste  generated  in  Ontario  in  1989.  The  present  study  uses  this  estimate  of  total 
IC&I  waste  generation  since  it  provides  the  level  of  disaggregation  by  waste  type  required 
for  scenario  modelling. 
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3    Policy  scenarios 


In  this  study  a  policy  measure  is  defined  as  a  single  initiative  undertaken  by  government 
to  achieve  an  objective.  Such  initiatives  can  take  the  form  of  a  regulation  (e.g.  banning 
specified  types  of  wastes  from  landfill)  or  an  economic  instrument  (e.g.  imposing  a 
tipping  fees  surcharge  on  specified  wastes  to  discourage  their  disposal  at  landfills.) 
Information  dissemination  or  the  creation  of  educational  materials  for  schools  are  also 
examples  of  policy  measures. 

A  policy  program  comprises  a  set  of  policy  measures.  It  is  unlikely  that  any  single 
measure  will  be  effective  enough  to  meet  the  government's  waste  diversion  targets  and  so 
consideration  must  be  given  to  a  program  of  measures.  Several  such  programs,  referred  to 
as  scenarios,  were  developed  in  this  study  and  their  effects  analyzed  using  the  two  models 
referred  to  in  section  1.5.  This  chapter  enumerates  the  individual  measures  that  were 
considered  as  candidates  for  inclusion  in  the  scenarios.  It  also  describes  the  scenarios  and 
reviews  the  evaluation  criteria  used  in  their  assessment 


3.1  Policy  measures 

A  total  of  18  policy  measures  were  considered.  These  are: 

•  Deposit  systems 

•  Increase  municipal  funding  for  3R's 

•  LandfiU  tipping  fees 

•  Packaging  taxes 
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Subsides  to  producers 

Subsidized  home  composters 

User  charges 

Virgin  materials  taxes 

Changing  product  specifications 

Education  programs 

Expanded  Blue  Box  system 

Industrial  waste  audit 

Landfill  bans 

Mandatory  processing  of  solid  waste 

Mandatory  source  separation 

Product  bans 

Recycled  content  regulation 

Yard  and  organic  waste  collection 

A  detailed  account  of  each  of  these  measures  is  given  in  Appendix  A  which  includes  a 
description  of  each  measure,  a  review  of  experience  in  Ontario  and  elsewhere,  a  review  of 
the  literature,  and  the  values  used  in  this  study  for  the  effectiveness  of  each  measure  for 
diverting  waste. 

Although  considerable  effort  has  been  made  to  base  the  estimates  of  the  expected 

effectiveness  of  each  measure  on  the  best  information  available,  in  many  cases  the  values  "i 

chosen  are  little  more  than  educated  guesses.  One  of  the  advantages  of  using  a  simulation 

model  to  analyze  the  impact  of  alternative  measures  and  programs  is  that  alternative 

assumptions  about  the  'diversion  parameters'  (used  to  quantify  the  impact  of  each  measure  j 

on  waste  diversion)  can  be  examined  with  relative  ease.  The  diversion  potential  chosen  for  .  J 

each  measure  reflect  the  waste  generation  and  diversion  patterns  in  Ontario  as  of 

December  31,  1990.  j 

Another  consideration  is  that  the  assessment  of  each  policy  measm^e  given  in  Appendix  A 

assumes  that  each  measiu-e  is  implemented  alone.  However,  in  many  cases  the  combined  I 
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effect  of  two  or  more  measures  is  not  a  simple  addition  of  their  individual  effects  since 
many  measures  act  on  the  same  waste  stream  component  For  example,  a  deposit-refund 
system  on  glass  bottles  will  encourage  people  to  return  them  for  reuse.  The  Blue  Box 
program  encourages  people  to  recycle  the  glass.  Since  any  one  bottle  can  either  be  reused 
or  recycled,  the  combined  effect  of  a  Blue  Box  program  and  a  deposit-refund  system 
cannot  be  estimated  by  adding  their  individual  effects  together.  The  waste  management 
policy  model  makes  provision  for  substitution  or  complementary  among  measures. 


3.2  Scenario  definition 

Five  different  policy  scenarios  have  been  developed  and  analyzed.  These  are: 

•  a  current  trend  scenario  which  includes  measures  in  place  in  Ontario  by  December 
.31,  1990; 

•  Ontario's  waste  reduction  action  plan  scenario  which  includes  those  measures 
contained  in  An  Ontario  Waste  Reduction  Action  Plan  (February,  1991); 

•  a  economic  measures  scenario  which  includes  only  measures  which  utilize  economic 
or  market  based  incentives; 

•  a  regulatory  measures  scenario  which  includes  only  measures  which  specify  actions 
required  by  law;  and 

•  a  combined  regulatory  and  economic  measures  scenario  which  includes  a  selection  of 
economic  incentives  and  regulation. 

The  regulatory  (WRAP  plus  more  regulatory  measures)  and  combined  (WRAP  plus  more 
regulatory  and  economic  measures)  scenarios  build  upon  the  waste  diversion  measures 
proposed  in  WRAP. 

Current  Trend  Scenario 

The  current  trend  scenario  includes  all  the  measures  in  place  in  the  province  as  of 
December  31,  1990. 
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Ontario  waste  reduction  action  plan 

The  following  measures  were  included  in  the  Ontario  waste  reduction  action  plan 
scenario: 

Mandatory  source  separation 

Industrial  waste  audits 

Yard  and  organic  waste  collection  programs 

Education  programs 

Expanded  Blue  Box  programs 

Economic  measures  scenario 

The  following  measures  were  included  in  the  economic  measures  scenario: 

•  Deposit  systems 

•  Subsidies  to  producers 

•  Increase  municipal  funding 

•  Landfill  tipping  fees 

•  Subsidized  home  composters 

•  Packaging  taxes 

•  User  charges 

•  Virgin  materials  taxes 

Regulatory  measures  scenario 

The  following  measures  were  included  in  the  regulatory  measures  scenario: 

•  Education  programs 

•  Landfill  bans 

40 


Yard  and  organic  waste  collection  programs 

Industrial  waste  audits 

Mandatory  processing  of  solid  waste  collected 

Expanded  Blue  Box  programs 

Mandatory  source  separation 

Recycled  content  regulation 


The  regulatory  measures  scenario  builds  upon  the  WRAP  scenario.  The  three  additional 
measures  are  landfill  bans,  mandatory  processing  of  solid  waste  collected  and  the 
imposition  of  recycled  content  regulation. 


Selected  combination  of  regulatory  and  economic  measures 

The  following  measures  were  included  in  the  combined  regulatory  and  economic  measures 
scenario: 

Education  programs 

Yard  and  organic  waste  collection  programs 

Landfill  bans 

Mandatory  source  separation 

Expanded  Blue  Box  programs 

Virgm  materials  taxes 

Industrial  waste  audits 

User  charges 

The  combined  regulatory  and  economic  measures  scenario  builds  upon  the  WRAP 
scenario.  The  three  additional  measures  to  the  WRAP  scenario  are  landfill  bans,  virgin 
materials  taxes  and  user  charges. 
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3.3  Evaluation  criteria 

The  scenarios  were  evaluated  based  on  the  following  criteria: 

Expected  performance  in  meeting  the  waste  diversion  targets 
First  and  foremost  is  the  question  of  whether  a  scenario  is  expected  to  meet  the 
government's  waste  diversion  targets.  The  extent  to  which  this  is  achieved  is  one  of  the 
direct  outputs  of  the  waste  management  policy  model. 

Waste  management  costs  and  revenues 

Each  scenario  affects  the  costs  of  waste  management  (i.e.  collection,  reuse,  recycling, 
landfill  and  incineration)  and  revenues  from  waste  management  (i.e.  from  the  sale  of 
recycled  products).  Also,  there  are  significant  implementation  costs  for  several  of  the 
measures.  Each  scenario  was  evaluated  using  the  WMPM  for  its  impact  on  the  costs  of 
waste  management  in  Ontario  for  the  years  1992  and  2000,  including  implementation 
costs,  the  revenues  from  the  sale  of  recycled  materials  and  the  total  costs  of  waste 
management.  The  total  cost  of  waste  management  includes:  the  administration,  collection, 
transportation,  and  landfill  (or  incineration)  cost  of  waste  disposal  and  the  administration, 
collection,  processing,  and  handling  and  transportation  cost,  less  revenue  from  the  sale  of 
materials,  of  waste  recycling. 

The  WMPM  does  not  distribute  waste  management  costs  between  various  levels  of 
government  and  the  private  sector.  However,  the  cost  of  residential  waste  management  in 
Ontario  is  assumed  to  be  incurred  at  the  municipal  level.  The  costs  of  IC&I  waste 
management  are  incurred  by  both  municipalities  and  the  private  sector.  Recycling  costs 
are  paid  by  both  levels  of  government  and  the  private  sector.  The  WMPM  assumes  all 
program  implementation  costs  are  paid  by  the  provincial  government 

The  total  costs  of  waste  management  in  Ontario  equals  the  costs  of  waste  management 
plus  the  policy  scenario  implementation  costs. 

Consequences  for  the  Ontario  economy 

The  consequences  for  the  Ontario  economy  as-a-whole  of  each  policy  scenario  include  the 
evaluation  of  the  impacts  on:  gross  provincial  product,  value  added,  labour  income,  tax 
revenues  and  employment  AH  of  these  are  estimated  for  each  scenario  using  the 
macroeconomic  impacts  model  (a  modified  input-output  model)  based  on  the  waste 
diversion  and  waste  management  costs  calculated  by  the  WMPM. 

Consideration  of  the  consequences  of  the  current  recession  on  scenario  results  was  built 
into  the  macroeconomic  model  by  using  conservative  forecasts  of  economic  variables. 
These  forecasts  are  assumed  to  encompass  the  effects  of  recession  on  both  waste 
generation  and  diversion.  The  current  recession  is  not  considered  explicitly  in  the  model. 
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Exports  of  waste  between  Ontario  municipalities  or  out-of-province  was  not  considered  in 
the  macroeconomic  forecast  For  all  commodities  the  macroeconomic  forecast  assumes  the 
historical  trend  values  for  exports  and  imports  into  and  out  of  Ontario,  for  in  addition,  the 
impacts  of  a  25  per  cent  reduction  in  exports  of  pulp  and  newsprint  were  analyzed  based 
on  the  assumption  that  the  United  States  will  implement  similar  paper  recycling  programs 
to  Ontario  resulting  in  lower  export  demand  for  virgin  pulp  and  newsprint  due  to  the 
processing  and  use  of  recycled  fibres  within  the  foreign  domestic  market. 

Effect  on  the  environmental  protection  industry 

TTie  waste  diversion  policy  scenarios  affect  the  environmental  protection  industry  (EPI) 
three  ways;  i)  increasing  demand  for  EPI  services  in  the  waste  management  sector,  ii) 
changing  the  type  of  EPI  services  demanded  by  the  waste  management  sector  (from  waste 
disposal  to  recycling),  and  iii)  changing  demand  for  EPI  services  elsewhere  in  the 
economy.  The  effect  of  each  scenario  on  the  Ontario  EPI  is  seen  indirectly  through 
increased  economic  activity  in  the  transportation  sector  and  changes  in  the  types  of 
activities  in  the  waste  management  sector. 

Ejfect  on  small  business 

The  effect  of  each  policy  scenario  on  small  business  is  included  in  the  analysis  using  the 
macroeconomic  impacts  model.   SmaU  business  impacts  are  expected  to  follow  sectoral 
and  regional  trends. 

Effect  on  consumer  prices 

The  consequences  of  each  policy  scenario  on  consumer  prices  are  reflected  in  the  change 

in  value  added  estimated  using  the  macroeconomic  impacts  model. 

Consequences  for  specific  regions  and  sectors 

The  economic  consequences  of  each  scenario  are  not  uniform.  They  vary  from  region  to 
region  and  sector  to  sector.  Estimates  of  these  provincial  impacts  for  six  regions  and  25 
industrial  sectors  are  provided  by  the  macroeconomic  impacts  model.  Specifically,  the 
macroeconomic  model  estimates  changes  in  employment  by  sector  and  region.  It  also 
estimates  the  impact  on  the  waste  management  sector  including  the  production  and 
utilization  of  selected  recyclable  materials. 

» 
Regional  provincial  impacts  are  distributed  using  economic  base  share  coefficients  of 
employment  by  industrial  sector  for  each  municipality  within  the  particular  region. 
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4    Waste  management  policy  model 


4. 1  Purpose  of  the  model 

The  Waste  Management  Policy  Model  (WMPM)  was  developed  to  assist  in  the  analysis  of 
the  economic  and  physical  impacts  of  different  combinations  of  measures  which  achieve 
the  Ontario  Ministry  of  the  Environment's  waste  diversion  targets.  The  impacts  are 
analyzed  based  on: 

•  reduction,  re-use,  and  recycling; 

•  incineration;  and 

•  landfill. 

The  model  is  designed  to  analyze  22  different  types  of  waste  at  the  provincial  level  and 
permits  the  user  to: 

•  analyze  the  effects  of  combining  different  measures;  and 

•  determine  the  waste  quantities  diverted  by  combining  measures. 

The  modelling  is  based  on  a  current  trend  of  waste  generation  and  diversion  for  the  years 
1987,  1989,  1992  and  2000  developed  by  RIS  (1991)  and  modified  to  account  for  waste 
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Figure  1 

Schematic  representation  of  waste  management  policy  model 

reduction  over  the  period  studied.'  Waste  generation  in  1992  and  2000  is  based  on 
population  growth  and  1987  per  capita  waste  generation. 

The  following  is  a  description  of  the  structure,  use,  inputs  and  outputs  of  the  WMPM.  A 
more  detailed  description  of  the  operation  of  the  model  and  output  tables  are  found  in 
Appendix  B. 


Waste  reduction  equals  the  difference  between  RIS  (1991)  estimate  of  waste 
generation  for  1992  and  2000  and  the  per  capita  waste  generation  calculated  for 
measuring  the  Ministry's  diversion  targets. 
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4.2  Description  and  structure  of  the  model 

The  WMPM  is  a  menu  driven  program  which  uses  prompts  to  lead  the  user  from  data 
input  to  scenario  analysis  to  results  of  the  effects  of  different  waste  diversion  scenarios. 
The  user  defines  the  structure  of  the  model  and  adjusts  the  model's  parameters.  The 
model  was  designed  and  operates  using  Lotus  1-2-3  Version  2.2  (Lotus). 

The  basic  framework  of  the  WMPM  is  presented  in  Figure  1. 

The  model  divides  waste  management  into  six  sectors: 

residential; 

industrial/commercial/institutional; 

collection  for  solid  waste  management; 

recycling; 

incineration; 

and  landfill. 

Solid  waste  from  the  residential  sector  is  diverted  through  reduction,  reuse  and  recycling 
with  the  balance  collected  for  disposal  at  landfills  or  incineration.  The  IC&I  sector  is 
identical  to  the  residential  sector,  with  the  addition  of  the  potential  diversion  to  private 
incineration.  Waste  management  options  for  the  recycling  and  solid  waste  management 
sectors  are  identical  -  wastes  are  either  recycled,  incinerated  or  landfilled.  Incineration  and 
landfill  are  assumed  to  be  inactive  sectors  where  the  waste  flow  ends.'"  The  export  of 
waste  from  Ontario  was  not  included  as  a  waste  management  option  and  as  such  excluded 
from  both  the  WMPM  and  macroeconoraic  analysis. 

The  model  is  designed  as  a  once-through  system.  Waste  diversion  policy  analysis  is  at  the 
provincial  level  only.  Detailed  county  or  regional  data  of  waste  composition,  generation 
and  diversion  were  not  available  for  inclusion  in  the  model.  All  waste  that  is  produced  by 
the  residential  and  IC&I  sectors  will  flow  through  the  system  until  it  is  landfilled.  Any 
indirect  effects  that  may  occur  through  reusable  containers  and/or  recycled  items  is 
accounted  for  through  the  diversion  parameters  which  show  what  proportion  of  the  waste 


The  model  does  account  for  the  waste  that  is  generated  from  incineration  (i.e.  ash) 
or  recycling  activities  (waste  residuals)  which  go  to  landfill. 
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components  is  reduced,  reused  and  recycled.  Menus  incorporated  into  the  model  permit 
changes  in  the  waste  components  and  adjustment  of  the  diversion  parameters. 


4.2.1    Measure  analysis 

A  total  of  18  waste  diversion  measures  were  developed  for  analysis  in  the  model.  The 
measures  and  their  expected  action  are  presented  in  Table  8.  Measures  may  be  combined 
and  the  efficiency  of  measures  and  other  analytical  parameters  contained  in  the  model  can 
be  changed. 

Table  8 

Waste  diversion  measures  and  actions 


Economic  measures 

Deposit  systems 

Increase  municipal  funding  for  3R's 

Landfill  tipping  fees 

Packaging  taxes 

Subsides  to  producers 

Subsidised  home  coraposters 

User  charges 

Virgin  materials  taxes 

Regulatory  measures 

Changing  product  specifications 

Education  programs 

Expanded  "blue  box"  system 

Industrial  waste  audit 

LandfiU  bans 

Mandatory  processing  of  solid  waste 

Mandatory  source  separation 

Product  bans 

Recycled  content  regulation 

Yard  and  organic  waste  collection 


Expected  action 

Reuse  and  recycling 
Reuse  and  recycling 
Reduction,  reuse  and  recycling 
Reduction  and  recycling 
Reduction,  reuse  and  recycling 
Reduction 

Recycling  and  reduction 
Recycling 

Expected  action 

Reduction 

Reduction,  reuse  and  recycling 

Recycling 

Reduction  and  recycling 

Reduction  and  recycling 

Reduction  and  recycling 

Recycling 

Reduction 

Recycling 

Reduction 


47 


For  each  measure  diversion  parameters  (the  share  of  total  waste  diverted  by  recycling, 
reuse  and  source  reduction)  are  assigned  to  each  waste  component  in  the  residential,  IC&I, 
recycling,  and  landfill  or  incineration  sectors.  The  waste  diversion  parameters  assigned  are 
for  a  specific  measure  by  waste  component  The  diversion  parameters  were  developed 
based  on  a  survey  of  the  literature  found  in  Appendix  A.  An  explanation  of  how  the 
diversion  parameters  are  derived  is  found  in  section  4.4. 1 .  The  model  allows  the  measures 
to  be  weighted  according  to  their  importance  and  calculates  an  average  weighted  diversion 
parameter  resulting  from  any  combination  of  measures  used  for  scenario  analysis  for  each 
waste  component  and  diversion  category. 


4.2.2    Waste  components 

The  waste  components  analyzed  by  the  model  are  defined  by  the  list  of  key  materials 
targeted  for  diversion  from  landfill  and  incineration  for  this  study.  Table  9  lists  the  waste 
components  used  in  the  model  for  the  analysis  of  waste  diversion  in  Ontario. 


4.3  Model  use 

The  analysis  of  the  effect  of  combining  measures  and  the  determination  of  the  quantities 
of  waste  diverted  are  handled  separately  by  two  individual  Lotus  worksheets;  each 
worksheet  acts  as  a  sub-program,  relying  on  data  created  by  the  other.  The  two  sub- 
programs are  provided  as  options  from  the  main  menu  invoked  when  the  file  MENU.WKl 
is  retrieved.  The  following  is  a  description  of  the  use  of  the  model. 


4.3.1     OPTIONS  sub-program 

The  OPTIONS  sub-program  permits  the  analysis  of  the  effects  of  combining  measures. 
Figure  1  presents  the  structure  of  the  OPTIONS  sub-program. 

The  user  can  select  up  to  eight  measures  for  analysis  within  a  waste  diversion  scenario. 
Several  factors  which  effect  the  effectiveness  of  the  selected  measures  can  then  be  defined 
by  the  user. 

Policy  Ranks,  the  order  of  measure  selection  is  important.  Generally,  the  measure  selected 
first  has  the  most  "weight".  Also,  the  substitutional/complementary  nature  of  measures  is 
relative  to  the  first  measure  on  the  list  Measure  ranks  are  arbitrary,  with  higher  numbers 
having  more  rank  than  lower  numbers.  The  highest  rank  for  any  measure  is  8. 
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Table  9 

Waste  components  included  in  the  WMPM 


Old  newspaper  (ONP) 

Fine  paper 

Boxboard 

Old  corrugated  cardboard  (OCC) 

Mixed  paper 

Magazines 

Telephone  books 

Glass  containers 

Plastics 

Composite  packaging 

Aluminum 

Tinplate  and  steel 

White  goods 

Used  tires 

Yard  waste 

Food  waste 

Wood  waste 

Construction/demolition  waste 

Disposable  diapers 

Foundry  sands 

Asphalt 

Other  waste 


Factors,  some  measiu-es  complement  others,  while  some  are  pure  substitutes. 
Complementary  measures  are  those  where  the  waste  diversion  effects  of  one  measure  can 
be  added  to  the  waste  diversion  effects  of  another  measure.  For  example,  the  waste 
diversion  potential  of  education  programs  complement  enhanced  blue  box  programs.  When 
two  measures  are  complements,  the  diversion  parameters  are  combined  using  one  of 
several  formulae  that  can  be  chosen  by  the  user.  Substitute  measures  are  those  where  the 
waste  diversion  effects  of  one  measure  caimot  be  added  to  the  waste  diversion  effects  of 
another  measure.  For  example,  the  waste  diversion  potential  of  deposit  systems  substitute 
for  enhanced  blue  box  programs  (the  same  waste  caimot  be  recovered  twice).  When  two 
measures  are  substitutes,  the  model  selects  the  measure  with  the  higher  diversion 
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parameter.  The  model  provides  the  ability  to  change  the  combined  effects  of 
complementary  measures. 

The  criteria  for  determining  if  two  measures  are  complements  or  substitutes  are  as 
follows: 

•  Do  the  measures  affect  the  same  sectors? 

•  Do  the  measures  affect  any  of  the  same  waste  components? 

•  Do  the  measures  affect  relatively  the  same  portion  (amount)  of  the  one  waste 
component? 

•  Do  the  measures  affect  the  same  portions  (amount)  of  the  waste  components?  For 
example,  do  landfill  bans  and  virgin  material  taxes  both  effect  the  same  portion  of 
glass  containers,  old  newspapers,  and  yard  waste? 

A  further  explanation  of  how  policy  measures  are  categorized  as  complements  or 
substitutes  is  found  in  Appendix  B. 

Formulae,  There  are  a  number  of  ways  in  which  the  complementary  effects  of  measures 
may  be  considered.  Four  formulae  are  provided:  each  treats  complement  and  substitute 
measures  differently. 

•  Some  partial  complements:  effectiveness  of  complementary  measure  reduced  by 
diversion  from  previously  implemented  measures  (measure  effects  are  multiplicative). 

•  Substitutes  with  perfect  complements:  substitute  measures  are  never  added  and 
complement  measures  are  additive). 

•  No  complements:  all  the  measures  are  substitutes  (measure  effects  are  never 
additive). 

•  Complements  only:  all  measures  are  perfect  complements  (measure  effects  are 
additive). 

Efficiencies,  the  effectiveness  of  any  given  measure  can  be  globally  improved  or  reduced 
by  altering  its  efficiency.  All  diversion  parameters  for  all  sectors  and  years  are  multiplied 
by  this  efficiency  (normally  100  per  cent)  before  the  final  analysis.  The  efficiency  factor 
for  each  measure  may  be  set  by  the  user.  Typically,  the  user  would  set  the  efficiency  for 
each  measure  somewhere  between  0  and  1  (0  per  cent  and  100  per  cent  efficiency). 
However  the  efficiency  of  a  measure  can  be  set  in  excess  of  100  per  cent  or  less  than  0 
per  cent  For  example,  the  user  may  wish  to  examine  a  measures' s  effect  if  the  diversion 


50 


for  all  waste  types  and  sectors  were  200  per  cent,  or  double  the  diversion  originally 
specified  for  the  measure. 

Table,  is  a  symmetric  table  which  defines  the  substitutional/complementary  relationship 
between  measures.  Table  10  presents  the  substitution/complement  table  defined  for  the  18 
measures  used  for  this  study. 

Table  10 

Complements/substitutes  matrix  —  waste  management  policy  model 
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Once  ail  measures  are  selected  and  ranked,  complementary  factors  and  efficiencies  set  as 
desired,  the  model  analyzes  the  cumulative  effects  of  combined  measures.  Results  are  then 
exported  by  the  user  for  quantitative  analysis,  viewing  and  printing  in  the  RESULTS  sub- 
program. 
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Policy  results  evaluator 
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4.3.2    RESULTS  sub-program 

Once  a  combination  of  measures  has  been  analyzed  in  the  OPTIONS  sub-program,  the 
quantitative  effect  of  diverting  wastes  can  be  examined  in  the  RESULTS  sub-program. 
Figure  2  presents  the  structure  of  the  RESULTS  sub-program. 

RESULTS  calculates  the  quantity  of  waste  sent  to  each  waste  management  option,  in  each 
sector,  for  all  years  (in  tonnes).  The  user  may  view  a  summary  of  these  results  or  a 
comparison  of  the  results  with  the  current  trend  or  the  results  of  other  measures  or 
scenarios. 

The  detailed  results  for  each  measure  can  be  printed.  All  output  is  formatted  by  the  Lotus 
add-in  program  Allways.  A  total  of  four  different  sets  of  tables  are  provided: 

•  Diversions,  tables  of  the  raw  percentages  calculated  by  the  OPTIONS  sub-program; 

•  Results,  tables  of  the  actual  quantities  going  to  each  waste  management  option  for 
each  waste  stream,  sector,  and  year; 

•  Summary,  this  output  is  identical  to  the  summary  tables  viewed  on  screen;  and 

•  Comparison,  the  comparison  of  the  results  with  the  current  trend  scenario. 


4.4  Model  inputs  and  outputs 

There  are  five  types  of  data  required  for  operation  of  the  model: 

•  estimates  of  population  and  employment  in  1992  and  2000; 

•  diversion  parameters  for  each  measure  for  each  waste  component  for  each  sector; 

•  unit  costs  of  diversion,  incineration  and  landfill  for  each  waste  component; 

•  implementation  costs  of  the  measures;  and 

•  current  trend  waste  generation  and  diversion  quantities  (See,  Appendix  C). 
The  output  of  the  model  may  be  viewed  on  the  screen  of  the  computer  or  printed. 
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4.4.1    Diversion  parameters 

For  each  of  the  residential,  IC&I,  landfill,  incineration  and  recycling  sectors  diversion 
parameters  are  assigned  to  each  waste  type  under  the  current  trend  and  for  each  measure. 
For  the  residential  and  IC&I  sectors,  the  diversion  parameters  define  what  proportion  of 
the  waste  stream  is  reduced",  reused  and  recycled;  the  remaining  waste  is  assumed  to  be 
collected  for  landfill  or  incineration.  An  example  of  the  waste  diversion  parameters  for 
expanded  Blue  Box  programs  in  the  residential  sector  for  1992  and  2000  are  presented  in 
Table  11. 


Waste  diversion  parameters  calculation 

Waste  diversion  parameters  can  vary  between  -1.0  and  +1.0,  where  a  negative  value 
indicates  a  diversion  away  from  a  waste  handling  method  and  a  positive  value  indicates  a 
waste  diversion  to  that  method.  The  waste  diversion  parameters  for  each  measure  are 
calculated  by  waste  handling  method  and  by  waste  component.  The  expected  total 
additional  diversion  of  a  waste  component,  j,  by  waste  handling  method,  i,  is  calculated  as 
follows: 

7»^    =    TV    ^    (    d^    X    T;.    )  (1) 

where, 

i  =    the  five  methods  of  handling  waste  included  in  the  model:  reduction;  reuse; 

recycling;  incineration;  and  landfill, 
j  =    the  22  waste  components  included  in  the  model. 
TDjj=  the  additional  proportion  of  waste  component,  j,  diverted  from  landfill  and 

incineration  resulting  from  waste  handling  method,  i. 
dj  =    the  additional  proportion  of  waste  component,  j,  diverted  from  landfill  and 

incineration. 
Ty  =    the  current  proportion  of  waste  component,  j,  diverted  away  from  landfill  and 
incineration  using  waste  handling  method,  i. 

Table  12  illustrates  an  example  of  the  calculation  of  waste  diversion  parameters  if  a  waste 
component  is  diverted  from  landfill  by  two  waste  diversion  methods.  The  current  trend 
diverts  10  per  cent  of  waste  through  source  reduction  and  20  per  cent  of  waste  by 
recycling  from  landfill  (the  remaining  waste,  70  percent,  is  landfilled).  If  a  new  waste 
diversion  measure  is  implemented,  an  additional  10  per  cent  (0.1)  of  waste  will  be 
diverted  from  landfill.  Of  the  additional  waste  diverted,  30  per  cent  wiU  be  by  source 
reduction  and  70  per  cent  by  recycling.  The  revised  total  proportion  of  waste  diverted  by 


For  example,  through  light-weighting,  less  packaging  or  changing  product 
specifications. 
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Table  11 

Residential  waste  diversion  parameters  based  on  an  expanded  blue  box  program 


1992  diversion  parameter 

2000  diversion  parameter 

Waste  component 

Redaction 

Re-use 

Recycling 

Disposal 

Redaction 

Re-ose 

Recycling 

Disposal 

ONP 

0% 

0% 

100% 

-8% 

0% 

0% 

100% 

-14% 

Fine  paper 

0% 

0% 

100% 

-15% 

0% 

0% 

100% 

-25% 

Boxboard 

0% 

0% 

100% 

-10% 

0% 

0% 

100% 

-18% 

OCC 

0% 

0% 

100% 

-9% 

0% 

0% 

100% 

-28% 

Mixed  paper 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Magazines 

0% 

0% 

100% 

-7% 

0% 

0% 

100% 

-12% 

Telephone  books 

0% 

0% 

100% 

-10% 

0% 

0% 

100% 

-16% 

Glass  containers 

0% 

0% 

100% 

-12% 

0% 

0% 

100% 

-13% 

Plastics 

0% 

0% 

100% 

-4% 

0% 

0% 

100% 

-15% 

Composite  packaging 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Aluminium 

0% 

0% 

100% 

-12% 

0% 

0% 

100% 

-19% 

Tinplate,  steel 

0% 

0% 

100% 

-17% 

0% 

0% 

100% 

-19% 

White  goods 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Used  tires 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Yard  waste 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Food  waste 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Wood  waste 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Construction/Demolition 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Waste 

Disposable  diapers 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Foundry  sand 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

AspbUt 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Other 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

Source: 

Waste  Management  Policy  Model. 

Note:    Diversion  parameters  are  interpreted  as  foUows,  for  example,  for  ONP  in  1992,  the  expanded  blue  box  program  will 
divert  an  additional  8  per  cent  of  total  ONP  away  from  disposal  and  100  per  cent  of  this  amount  will  be  sent  for 
recycling. 
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each  waste  handling  method  is  13  percent  from  source  reduction  (0.1  (from  current  trend) 

plus  (0.3  times  0.1))  and  27  per  cent  from  recycling  (0.2  (from  current  trend)  plus  (0.7 

times  0.1)). 

Table  12 

Example  calculation  of  waste  diversion  parameters 


Variable  Proportion  of 

name  waste  diverted  by 

source  reduction 


Current  trend 

T, 

New  waste  diversion 

d, 

measure 

Revised  total  of  waste 

TDj 

diverted 

0.1 


0.3 


0.03 


Proportion  of 
'        waste  diverted 
by  recycling 

Proportion  of 

waste  goii^  to 

landfdl 

0.2 

0.7 

0.7 

0.1 

0.27 

0.6 

The  diversion  parameters  for  each  measure  are  estimated  based  on  information  collected 
from  a  review  of  the  literature  and  are  presented  in  Appendix  A. 


4.42    Total  waste  management  costs 

Unit  costs 

Unit  costs  of  waste  diversion  and  disposal  are  included  in  the  WMPM.  The  cost  of 
incineration  and  landfill  equals  the  sum  of: 

•  collection  cost; 

•  transportation  cost; 

•  landfill  cost 

It  is  assumed  that  the  costs  for  diversion  through  waste  reduction  are  zero  since  these 
costs  are  typically  associated  with  changes  in  production  process  or  social  behaviour.  The 
costs  of  reuse  are  also  assumed  to  be  zero  except  for  glass  containers,  where  data  are 
available  regarding  the  cost  of  reuse. 
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There  is  both  a  cost  and  revenue  stream  per  tonne  for  recycled  materials.  Costs  for 
recycled  materials  equals  the  sum  of: 

•  collection  cost; 

•  transportation  cost; 

•  processing  and  handling  cost; 

•  administration  cost 

Revenues  are  the  price  secondary  materials  re-processors  offer  for  recyclable  materials 
collected  and  sorted.  Cost  and  prices  are  in  1989$  for  the  years  1992  and  2000. 

The  public  sector  is  assumed  to  incur  all  the  costs  and  receive  all  the  revenues  of 
municipal  solid  waste  management  in  Ontario.  Waste  management  costs  are  financed  from 
general  municipal  revenues,  the  sale  of  recyclable  materials  and  provincial  government 
funding  (provided  from  the  Province's  Consolidated  Revenue  Fund)  of  specific  waste 
diversion  programs  (VHB  and  MacLaren  Engineers  1991;  51).  At  present,  no  municipality 
in  Ontario  has  implemented  residential  user  charges.  Typically,  tipping  fees  (municipal 
revenues)  in  the  Province  apply  to  waste  received  from  industrial  and  commercial  sources. 
These  private  sector  costs  (tipping  fees)  are  not  included  in  the  WMPM  for  analysis  for 
the  following  reasons: 

•  tipping  fees  revenue  are  not  designated  for  waste  management  but  placed  in  general 
revenues; 

•  tipping  fees  are  applied  to  only  a  part  of  the  IC&I  waste  stream  (VHB  and  Maclaren 
Engineers  1991;  46),  the  amount  of  waste  by  waste  type  is  not  known;  and 

•  any  private  sector  costs  of  hauling  and  disposing/reducing  waste  are  considered 
operating  expenses  and  implicitly  included  in  the  input/output  model  used  for  the 
macroeconomic  impacts  analysis  (inclusion  of  these  costs  in  the  WMPM  would  result 
in  double-counting). 

Unit  cost  calculation 

Waste  management  costs  are  calculated  by  waste  handling  method  and  waste  component 

in  1989$/t. 

Total  waste  management  costs     =        Total  reduction  cost  -i- 

Total  reuse  cost  -i- 
Total  recycUng  cost  + 
Total  incineration  cost  -i- 
Total  landfill  cost 
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The  cost  of  each  waste  handling  method  is  calculated  as  foUows: 


rc,  =  Y:  c^^w^ 


where, 

TQj  =  the  estimated  total  cost  (1989$)  of  diverting  or  disposing  of  waste 

component,  j,  through  waste  handling  method,  i. 
Wjj  =  is  the  amount  of  a  specific  waste  component,  j,  in  tonnes  diverted  or 

disposed  by  waste  handling  method,  i. 
qj  =  is  the  estimated  cost  per  tonne  for  disposing  or  diverting  waste 

component,  j,  by  diversion  or  disposal  method  i. 

Table  13  presents  the  unit  costs  used  in  the  Model. 


4.4.3    Measure  implementation  costs 

The  measure  costs  of  implementing  waste  diversion  measures  are  not  calculated  by  the 
WMPM.  These  costs  are  estimated  outside  the  WMPM  and  are  presented  separately  in  the 
results  (Table  14).  The  implementation  costs  include  the  operating,  and  where  necessary, 
capital  costs  of  the  measure  beyond  current  and  planned  expenditures  of  the  government 
for  the  years  1992  and  20(X).  Capital  costs  are  annualized  at  a  discount  rate  of  6  per  cent 
over  a  20  year  period  (VHB  1991). 

Normal  government  costs  and  expenditures  for  administration  and  monitoring  measures  or 
programs  undertaken  by  current  staff  are  excluded  from  the  estimation  of  implementation 
costs.  The  cost  of  implementing  the  measures  are  estimated  based  on  the  diversion 
potential  in  tonnes  of  each  measure  as  calculated  by  the  WMPM  and  expected  measure 
costs  provided  from  the  literature  (except  for  education  programs  and  subsidized  home 
composters  whose  costs  are  based  on  number  of  households). 
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Table  14 

Example  of  WMPM  View  option  -  comparison  of  education  programs  with  the  current 
trend 


25  COMPARISON:            EDUCATION  PROG   vs.  CURRENT  TREND 

26  1992  2000  1992        2000 

27  RESIDENTIAL 

28  Generation             4  231  989  4  601  053    4  231  989    4  601  053 

29  Reduction               218  662  194  130  87  329      90  755 
3  0  Reuse                       17  18 

31  Sent  to  Recycling         701  194  1  320  958  649  802    1  249  966 

32  Landfill               3  312  117  3  085  947    3  494  859    3  260  332 

33  To;  al  Diversion           919  872  1  515  106  737  131    1  340  721 

34  Percent  Diversion             22%  33%  17%        29% 

35  INDUSTRIAL/COMMERCIAL/INSTITUTIONAL  (ICI) 

36  Generation             5  649  671  5  986  861    5  649  671    5  986  861 

37  Reduction                209  956  148  779  126  451      75  565 

38  Reuse                     1  561  781 

39  Sent  to  Recycling         678  600  1  164  274  564  750    1  069  924 

40  Incineratiop 

41  Landfill               4  759  554  4  673  028    4  958  470    4  841  372 

42  Total  Diversion          890  117  1  313  833  691  201   1  145  489 

43  Percent  Diversion             16%  22%  12%         19% 

46  RECYCLING 

47  Received  for  Recycling   1  506  794  2  714  568    1  328  934    2  538  396 

48  Recycled               1  379  794  2  485  232    1  214  552    2  319  890 

49  Incineration 

50  Landfill                 127  000  229  336  114  382     218  506 

51  Total  Diversion         1  379  794  2  485  232    1  214  552    2  319  890 

52  Percent  Diversion             92%  92%  91%         91% 

53  SOLID  WASTE  MANAGEMENT 

54  Received  for  Disposal    8  071  671  7  758  974    8  453  329    8  101  704 

55  Incineration 

56  Landfill               8  071  671  7  758  974    8  453  329    8  101  704 

57  Sent  to  Recycling 

58  Percent  Diversion              0  0%  0%          0 

59  SUMMARY  -  ALL  WASTE 

60  Total  Waste  Generated   9  881  660  10  587  914    9  881  660   10  587  914 

61  Total  Waste  Diversion   1  809  989  2  828  940    1  428  331   2  486  210 

62  Percent  of  Waste  Diver        18%  27%  14%         23% 

64  COSTS  OF  ACHIEVING  DIVERSIONS  {000' s  of  1989$) 

65  1992  COSTS  OF  WASTE  MANAGEMENT    EDUCATION  PROCURRENT  TREND  DIFFERENCE 

66  Reduction 

67  Reuse 

68  Recycling  $147  307  $133  039     $14  268 

69  Incineration 

70  Landfill  $678  032  $710  092     -$32  060 

71  TOTAL  $825  338  $843  130     -$17  792 

72  INCREMENTAL  POLICY  IMPLEMENTATION  EDUCATION  PROCURRENT  TREND  DIFFERENCE 

73  EDUCATION  PROGRAMS  vs.  $14  368  $14  368 

81  TOTAL  IMPLEMENTATION  COSTS  $14  368                  $14  368 

83  COSTS  OF  ACHIEVING  DIVERSIONS  (000' s  of  1989S) 

84  2000  COSTS  OF  WASTE  MANAGEMENT    EDUCATION  PROCURRENT  TREND  DIFFERENCE 

85  Reduction 

86  Reuse 

87  Recycling  $276  623  $266  402     $10  221 

88  Incineration 

89  Landfill  $651  765  $680  555     -$28  790 

90  TOTAL  $928  388  $946  957     -$18  569 

91  INCREMENTAL  POLICY  IMPLEMENTATION  EDUCATION  PROCURRENT  TREND  DIFFERENCE 

92  EDUCATION  PROGRAMS  vs.  $16  118  $16  118 

100  TOTAL  IMPLEMENTATION  COSTS  $16  118  $16  118 
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Seven  measures  require  additional  implementation  costs: 
Education; 

Expanded  Bluebox  programs; 

Increased  funding  to  municipalities  for  reduction  and  recycling  programs; 
Subsidies  to  producers; 

Mandatory  processing  of  solid  waste  collected; 
Subsidized  home  composters; 
Organic  waste  collection. 


The  remaining  1 1  measures  are  assumed  not  to  require  any  new  costs  for  their 
implementation.  The  cost  of  implementing  a  combination  of  measures  is  assumed  to  be 
the  addition  of  each  measures  implementation  costs. 


4.4.4    Model  results 

Output  from  the  model  reflects  the  quantities  of  waste  diverted  by  the  selected  measures 
and  model  options.  Waste  quantities  generated  and  diverted  are  shown  along  with  the 
current  trend  levels  of  waste  generation  and  diversion.  The  unit  costs  and  revenues, 
including  waste  management  savings,  are  also  estimated.  The  estimated  implementation 
costs  of  each  selected  measure  are  also  included  in  the  results. 

The  user  may  view  the  scenario  results  through  two  options:  Summary  results  of  the 
scenario  or  a  Comparison  of  the  results  with  the  current  trend.  As  an  example.  Table  14 
presents  a  comparison  of  the  results  of  an  expanded  education  program.  Detailed  results 
may  be  printed. 

Four  Print  options  are  provided  in  the  WMPM.  For  each  option,  the  user  is  asked  if 
output  should  be  directed  directly  to  the  printer  or  to  a  file.  All  output  is  formatted  by  the 
Lotus  add-in  program  Allways.  The  program  assumes  that  Allways  has  been  correctly 
configured  for  the  printer  available.  The  following  tables  from  the  model  may  be  printed: 

•      Diversions  parameters  by  waste  type  and  sector  in  raw  percentages  as  calculated  by 
the  OPTIONS  sub-program. 
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•  Forecasts  of  the  quantities  going  to  each  waste  management  option  for  each  waste 
stream,  sector,  and  year. 

•  Summary  of  the  waste  diverted  and  costs  similar  to  the  results  presented  in  Table  14. 

•  Comparison  of  the  waste  diverted  and  costs  as  presented  in  Table  14. 

4.5     Limitations  of  the  model 

There  are  several  limitations  to  the  model: 

•  Model  results  are  sensitive  to  the  selection  of  the  diversion  parameters.  Where 
possible,  diversion  parameters  are  based  on  empirical  studies  and  current  research.  In 
some  instances  professional  judgement  was  required  to  estimate  the  value  of  some 
diversion  parameters  and  measure  costs.  It  is  expected  that  these  values  will  require 
periodic  updating. 

•  The  model  is  non-optimizing.  In  other  words  the  most  effective  or  efficient  scenario 
for  achieving  a  waste  diversion  objective  is  not  determined  by  the  model.  Instead,  the 
model  provides  an  estimate  of  the  cost  and  waste  generation  patterns  associated  with 
alternative  policies.  Near-optimum  policies  can  be  determined  through  repeated 
analysis  and  comparisons  of  alternatives. 

•  The  handling  of  some  waste  types  are  not  easily  incorporated  into  the  model.  For 
example,  scrap  tires  are  typically  stored  in  piles  and  not  incinerated,  landfilled  or 
diverted.  For  this  study  such  wastes  are  included  in  landfiU. 

•  The  model  provides  scenario  output  for  only  two  time  periods. 

•  All  cost  data  used  in  the  model  must  be  aimualized  by  the  user  prior  to  use  in  the 
model. 
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5    Meeting  the  targets 


5. 1     Current  trend 

The  current  trend  used  in  the  WMPM  is  based  on  the  reconciliation  of  the  residential 
sector  and  the  IC&I  sector  waste  generation  estimates  for  1989  developed  by  CH2M  HUl 
(1991)  and  RIS  (1991)  for  the  Province  (Table  15),  and  assumes  that  there  are  no  new 
waste  management  policy  initiatives  after  December  31,  1990.  For  the  most  part  CH2M 
Hill's  estimates  of  residential  waste  generation  and  RIS' s  IC&I  waste  generation  estimates 
were  used  in  the  WMPM.  RIS  (1991)  estimates  of  the  amount  of  waste  diverted  for 
recycling  in  1992  and  20(X)  were  altered  to  reflect  the  residual  waste  generated  from  the 
processing  and  sorting  of  recyclable  materials.  These  residual  waste  diversion  factors 
which  result  in  lower  current  trend  diversion  rates  than  those  presented  in  RIS  (1991)  are 
presented  in  Table  16. 

The  recycling  waste  residuals  parameters  are  applied  to  the  amount  of  the  waste  type 
directed  for  recycling.   For  example,  the  expanded  blue  box  program  will  divert  an 
additional  8  per  cent  of  ONP  from  disposal  to  recycling  (Table  11).  The  processing  and 
sorting  of  ONP  at  the  material  recycling  facility  results  in  95  per  cent  of  ONP  acmally 
being  recycled  and  5  per  cent  being  sent  to  landfill  as  recycling  waste  residual. 

The  current  trend  for  1992  and  2000  used  in  the  WMPM  are  derived  from  RIS  (1991)  for 
both  the  residential  and  IC&I  sectors.  Figure  3  illustrates  the  current  trend  waste 
generation  and  diversion  used  in  the  WMPM.  Based  on  the  current  trend  it  is  projected 
that  by  1992,  13  per  cent  of  aU  waste  generated  in  the  Province  will  be  diverted  from 
landfill  and  incineration.  By  the  year  2000  it  is  estimated  that  23  per  cent  of  waste  will  be 
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Table  15 

Comparison  and  reconciliation  of  CH2M  Hill  and  EUS  estimates  of  1989  waste  generation 
in  Ontario 


«ste  type 

1989  residential  sector 
waste  generatioo  (totmes) 

19S9  IC&I  sector  waste 
geiKration  (tonnes) 

1989  WMPM  waste 
generation  (tonnes) 

Wi 

CH2M 
Hi» 

RIS 

CH2M 
Hfll 

RIS 

Resident- 
ial sector 

IC&I  sector 

Paper 

Newspnnt 

673,200 

400,000 

170,000 

400,000 

170.000 

Fine  paper 

74,000 

74,000 

359,800 

74,000 

359,800 

Boxboard 

173,100 

173,100 

333,900 

173,100 

333,900 

occ 

108,900 

109,000 

441.000 

441,200 

109,000 

441,000 

Magazines 

165,100 

165,100 

127,660 

165,100 

127.600 

Mixed  paper 

59,300 

59.300 

79.400 

59.300 

79.400 

Phone  books 

13,000 

13,000 

7,300 

13.000 

7,300 

Composite 
packaging 

11,400 

11.400 

0 

Other  paper 

196.000 

426,000 

na 

na 

Office  paper 

354,000 

na 

na 

Total  paper 

1.474,000 

993.500 

1.221.000 

1.519.260 

na 

na 

Glass 

Food/Beverage 
containers 

268,500 

268,500 

61400 

na 

na 

Other 

22,700 

Other 

Other 

Total  glass 

291,200 

268,500 

282.000 

61.500 

268.500 

61400 

Tinplate 
steel 

Food/Beverage 
containers 

75,100 

75.100 

24.600 

75,100 

24,600 

White  goods 

101.400 

101,400 

0 

Other 

56.300 

Other 

Other 

Total  tinplate  steel 

232,800 

75.100 

0 

24.600 

na 

na 

Aluminum 

Food/Beverage 
containers 

13,500 

13.500 

15,400 

na 

na 

Other  containers 

10,400 

Other 

Other 

Foil 

2,900 

2,900 

1,300 

na 

na 

Other 

4,300 

Other 

Other 

Total  aluminum 

31,100 

16,400 

0 

16.700 

16,400 

16,700 

Total  metals 

263,900 

91.500 

599,000 

na 

na 
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Table  15 

Comparison  and  reconciliation  of  CH2M  Hill  and  RIS  estimates  of  1989  waste  generation 
in  Ontario  (continued) 


ste  type 

1989  residential  sector 
waste  generation  (tonnes) 

1989  IC&I  sector  waste 
generation  (tonnes) 

1989  WMPM  waste 
generation  (tonnes) 

Wa 

CH2M 
Hill 

RIS 

CH2M 
Hill 

RIS 

Resident- 
ial sector 

IC&I  sector 

Plastics 

PET 

3,800 

3,540 

390 

na 

na 

HOPE 

11,500 

17,440 

21,770 

na 

na 

Other  RPC 

111,900 

15,360 

23,180 

na 

na 

Fflm 

125,000 

101,260 

56,960 

Da 

na 

Total  plastics 

252,200 

137,600 

163,000 

102,300 

137,600 

102,300 

Organics 

Food  waste 

624,600 

624,600 

490,000 

624,600 

490,000 

Yard  waste 
Oeaves,  grass) 

489,500 

654,400 

110,000 

654,400 

110,000 

Yard  waste 
(other) 

164,900 

Other 

Other 

Total  organics 

1,279,000 

1,279,000 

600,000 

600,000 

na 

na 

Wood  waste 

46,700 

46,700 

1,130,000 

1,439,700 

46,700 

1,439,700 

Coostiuct- 
ioa  and 
demolitioa 

Drywall 
Other 

11,500 
52,100 

11,500 

129,600 

na 
Other 

na 
Other 

Total  consmicuon  and 
demolition 

63,600 

11,500 

129,600 

11,500 

129,600 

Diapers 

111,000 

111,000 

8,000 

111,000 

8,000 

Used  tires 

800 

800 

88,000 

88,200 

800 

88,000 

Housdiold  hazardous  wastes 

23,400 

Other 

Other 

Foundry  sand 

I 

356,000 

0 

356,000 

Other 

247,400 

1,112,900 

1,278,000 

1,015,140 

1,000,300 

1,015,400 

Total 

4,053,200 

4,053.000 

5,361,000 

5,361,000 

4,053,200 

5,361,000 

Note: 

na  -  Waste  component  not  applied  in  WMPM.  The  WMPM  was  developed  to 
use  22  waste  types  proposed  by  RIS  (1991)  in  the  early  stages  of  its  study 
and  used  by  CH2M  Hill  (1991). 

Other  -  Included  in  "Other"  category. 

Sources: 

CH2M  Hill  1991. 
RIS  1991. 
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diverted  (Table  17)  without  any  new  policy  initiatives  by  the  government.'^ 

Table  16 

Recycling  waste  residuals  parameters  by  waste  type 


1992 

2000 

Recyding 

Recyde 

LandfiD 

Recyde 

Landfill 

ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

>4agazme5 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glas^  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

0% 

100% 

0% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Aluminium  Cans,  Foil 

100% 

0% 

100% 

0% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12* 

88% 

12% 

Construction/Demolition 

40% 

60% 

40% 

60% 

Waste 

DisposaUe  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 

'^The  current  trend  is  based  on  the  policies  in  place  at  the  end  of  1990. 


68 


Millions  of  tonnes 

10- 

■ 

8- 

'                      + 

- 

- 

6- 

4- 

2- 

■-""'" 

_-  -" 

o-i — ■ 1 1 

1987                                          1989                                          1992 

2000 

Year 

■^  Waste  generated  +  Waste  disposed  -«Waste  diverted 

Figure  3 

Current  and  forecast  waste  generation  and  diversion  in  Ontario 

Table  17  presents  the  estimated  cost  of  waste  management  based  on  the  current  trend 
projections.  The  total  cost  of  waste  management  is  the  sum  of  the  cost  of  waste 
management  plus  the  incremental  program  costs.   The  cost  of  waste  management  for  1992 
and  2000  is  estimated  to  be  $843  million  and  $947  million  (1989$),  respectively. 

The  level  of  waste  diversion  and  costs  of  waste  management  estimated  from  the  current 
trend  projections  for  1992  and  2000  are  the  basis  for  estimating  the  impact  of  additional 
waste  management  measures  and  scenarios. 

A  detailed  profile  of  the  current  trend  is  found  in  Appendix  C. 
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Table  17 

Current  trend  and  policy  scenarios  per  cent  waste  diversion  and  increases  in  waste 
management  costs 


Per  cent  of  waste  diverted 

Total  waste 

management  costs 

(million  19S9$) 

1992                         2000 

1992 

2000 

Current  trend 

14%                          23% 

$843 

$947 

Increase  in  the  amount  of  waste 

Increase  in  the  total  cost  of  waste 

diverted 

management  (million  1989$) 

1992                         2000 

1992 

2000 

Ontario's  waste  reduction 

11%                          13% 

$21 

$36 

action  plan 

Economic  measures 

11%                          14% 

$2 

($5) 

Regulatory  measures 

19%                          24% 

$60 

$105 

Selected  combination  of 

23%                         25% 

$42 

$46 

economic  and  regulatory 

measures 

See  Appendix  C  for  details  of  scenario  results. 


5.2     Individual  measures 

The  diversion  potential  of  the  individual  measures  was  estimated  utilizing  the  WMPM. 
The  per  cent  increase  in  the  amount  of  waste  diverted  by  measure  and  the  change  in  the 
costs  of  waste  management  are  presented  in  Table  18. 

All  of  the  measures  result  in  a  net  diversion  of  waste  from  disposal.  User  charges, 
industrial  waste  audits,  mandatory  source  separating  and  landfill  bans  result  in  the  largest 
diversion  of  waste,  7  per  cent,  by  2000.  Other  measures  which  result  in  a  significant 
diversion  of  waste  by  the  year  2000  are  increased  funding  to  municipalities  (6  per  cent), 
tipping  fees  (5  per  cent)  and  mandatory  waste  processing  (5  per  cent).  Except  for 
municipal  funding,  these  measures  have  not  been  extensively  implemented  in  the 
Province. 

The  measures  resulting  in  the  least  amount  of  waste  diversion  by  the  year  2000  are: 


deposit  systems; 
product  bans; 
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Table  18 

Individual  measures  waste  diversion  and  costs 


Current  Trend 


Per  cent  of  waste  diverted 
1992  2000 


Total  waste  management  costs 
(000,000's  1989$) 


2000 


23% 


$843 


$947 


M^jore 


Per  cent  incremental  increase  in  waste 
diverted 

1992  2000 


Incremental  change  in  total  waste 
management  costs  (000,000's  1989$) 


Deposit  systems 

Education  Programs 

Expanded  blue  box 
programs 

Increased  funding  to 
municipalities 

Industrial  waste  audits 

Landfill  bans 

Landfill  tipping  fees 

Mandatory  processing  of 
solid  waste  collected 

Mandatory  source 
separation 

Packaging  taxes 

Product  bans 

Product  specifications 

Recycled  content 
regulations 

Subsidies  to  producers 

Subsidised  home 
compositors 

User  charges 

Virgin  materials  taxes 

Yard  and  organic  waste 
collection  programs 


5% 


3% 
1% 

5% 


1% 
4% 
2% 

6% 

7* 
7* 
5% 
5% 

7% 

2% 
1% 
1% 
2% 

3% 
1% 

7* 
3% 
3% 


($5) 

($5) 

CS3) 

($3) 

$8 

$10 

$12 


CÏ11) 


$11 


($8) 

($10) 

($12) 

($9) 

($2) 

($6) 

$9 

$51 

($13) 


($3) 

($6) 

($3) 

($5) 

($4) 

($7) 

($4) 

($4) 

($0) 

($1) 

($3) 

($4) 

($32) 

C$4€) 

($11) 

($12) 

$20 

$31 

Note: 


Costs  include  all  waste  management  costs  plus  implementation  costs  where  appUcable. 

Source: 

Appeadix.  C. 
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•  product  specifications;  and 

•  home  composters. 

These  measures  all  divert  only  about  1  per  cent  of  total  waste  generated.  The  low 
diversion  rates  resulting  from  these  measures  can  be  attributed  to  the  small  portion  of  the 
total  waste  stream  to  which  these  measures  apply.  For  example,  an  expanded  deposit 
system  is  assumed  to  affect  glass  containers,  plastic  containers,  aluminum  cans,  tinplate 
steel  cans,  composite  packaging  and  scrap  tires.  Combined  these  waste  types  comprise 
only  8.5  per  cent  of  total  waste  generation. 

A  total  of  14  measures  actually  reduce  the  total  cost  of  waste  management  The  least 
costly  of  these  measures  are  as  follows: 

•  user  charges  ($46  million  savings  in  2000); 

•  mandatory  source  separation  of  solid  waste  collected  ($13  million); 

•  virgin  material  taxes  ($12  million);  and 

•  industrial  waste  audits  ($10  million). 

These  cost  savings  are  shared  by  both  the  public  and  the  private  sectors.  Municipalities 
pay  the  costs  of  residential  waste  disposal,  municipalities  and  the  private  sector  share  the 
costs  of  IC&I  waste  disposal  and  both  levels  of  government  and  the  private  sector  pay  for 
the  costs  of  recycling.  The  Province  is  assumed  to  incur  all  program  implementation 
costs. 

All  of  these  measures  are  expected  to  divert  waste  through  reduction  or  through  the 
recycling  of  wastes  with  a  strong  demand  in  the  secondary  materials  market  Mandatory 
source  separation,  user  charges  and  industrial  waste  audits  provide  a  waste  diversion  of 
greater  than  5  per  cent  at  a  net  savings  in  the  cost  of  waste  management 

The  measures  resulting  in  a  net  cost  by  the  year  2000  are  as  follows: 

•  mandatory  processing  of  solid  waste  collected  ($51  million); 

•  yard  and  organic  waste  collection  ($31  million); 

•  increased  funding  to  municipalities  for  reduction  and  recycling  programs  ($1 1 
million);  and 

•  expanded  Blue  Box  programs  ($10  million). 
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These  measures  all  require  significant  capital  outlays  (mandatory  processing  of  solid  waste 
collected  and  yard  and  organic  waste  collection)  or  additional  provincial  subsidies 
(increased  municipal  funding  and  expanded  Blue  Box  programs). 

Detailed  descriptions  of  each  measure  are  found  in  Appendix  A. 


5.3     Scenario  results 

A  total  of  four  policy  scenarios  were  examined  using  the  WMPM: 

•  Ontario's  waste  reduction  action  plan  scenario  which  includes  those  measures 
annoimced  by  the  Minister  of  the  Environment  that  will  be  implemented  to  assist  the 
Province  in  achieving  the  50  per  cent  waste  diversion  target  (Ministry  of  the 
Environment  1991). 

•  economic  measures  scenario  which  includes  only  measures  which  result  in  economic 
or  maiicet  based  incentives; 

•  regulatory  measures  scenario  which  includes  only  measures  which  result  in  actions 
required  by  law; 

•  selected  combination  of  economic  and  regulatory  measures  scenario  which  includes 
economic  incentives  and  regulation;  and 

The  regulatory  measures  scenario  and  the  selected  combination  of  economic  and 
regulatory  measures  scenario  are  the  WRAP  scenario  plus  some  additional  measures.  The 
four  scenarios  included  in  the  report  indicate  the  impact  different  policy  instruments  have 
in  achieving  Ontario's  waste  diversion  targets.  These  foiu-  scenarios  do  not  represent  the 
full  range  of  possible  options  available  for  achieving  the  waste  diversion  targets  using  the 
WMPM. 

The  WMPM  estimates  the  amount  of  waste  sent  to  disposal  and  the  amount  of  waste 
diverted  (through  reduction,  reuse  and  recycling),  the  cost  of  implementing  each  scenario 
and  the  effect  of  the  scenario  on  the  total  costs  of  waste  management.  The  total  costs  of 
waste  management  equal  the  costs  of  waste  management  plus  incremental  program  costs. 

Sensitivity  analysis  was  not  conducted  on  the  WMPM.  The  WMPM  is  a  linear  model. 
Small  changes  in  the  model's  parameters  would  result  in  corresponding  small  changes  in 
the  results  of  the  model.  Users  of  the  WMPM  can  conduct  limited  sensitivity  analysis 
through  the  Policy  Ranks,  Factors,  Efficiencies  and  Formulae  options  in  the  OPTIONS 
sub-program. 
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5,3.1     Ontario's  waste  reduction  action  plan 

The  following  measures  were  included  in  the  Waste  Reduction  Action  Plan  (WRAP) 
scenario: 

Mandatory  source  separation 

Industrial  waste  audits 

Yard  and  organic  waste  collection  programs 

Education  programs 

Expanded  blue  box  programs 

Measures  are  ranked  in  order  of  presentation  and  operate  at  100  per  cent  efficiency.  The 
measures  are  assumed  partial  complements:  the  portion  of  waste  type  diverted  by 
previously  implemented  measures  reduces  the  portion  of  a  waste  type  diverted  by  the 
subsequent  complementary  measure.  For  example,  if  measure  1  diverts  25  per  cent  of 
waste  type  A  and  measure  2  diverts  20  per  cent  of  waste  type  A,  then  the  effectiveness  of 
both  measures  on  waste  type  A  is,  25  per  cent  diverted  by  measure  1  and  15  per  cent 
diverted  by  measure  2  ((1-0.25)  times  0.20),  for  a  total  diversion  of  waste  type  A  of  40 
per  cent,  assuming  no  diversion  of  waste  type  A  occurred  prior  to  the  implementation  of 
either  measure. 

Figure  4  presents  the  total  waste  disposal  and  diversion  from  1987  to  2000  for  the  Ontario 
WRAP  scenario.  This  scenario  is  based  on  the  actions  announced  by  the  Minister  of  the 
Environment  in  April,  1991.  In  1992  the  WRAP  will  increase  waste  diversion  by  11  per 
cent  over  the  current  trend  forecast  resulting  in  approximately  25  per  cent  of  total  waste 
generation  being  diverted.  In  2000,  waste  diversion  will  increase  by  13  per  cent  over  the 
current  trend  resulting  in  36  per  cent  of  all  waste  generation  being  diverted.  The  WRAP  is 
not  expected  to  achieve  the  2000  provincial  waste  diversion  targets. 

Table  19  and  Table  20  present  the  total  waste  diverted  by  waste  type  achieved  by  the 
scenario. 

The  WRAP  results  in  a  savings  of  total  waste  management  costs  (including  incremental 
program  costs)  of  $21  million  (1989$)  in  1992  and  $36  miUion  (1989$)  in  2000.  The 
increase  in  costs  arising  from  this  scenario  can  be  attributed  to  the  inclusion  of:   yard  and 
organic  waste  collection  programs;  and  expanded  blue  box  programs. 
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Ontario's  wasto  reduction  action  plan 

total  waste 

disposal  and  diversion 
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III"      VJasra  diverted 

1 Xrond  diversion  (^4») 


Figure  4 

Ontario's  waste  reduction  action  plan  total  waste  disposal  and  waste  diversion 

A  detailed  description  of  the  measures  included  and  the  results  of  the  Ontario  WRAP  is 
found  in  Appendix  A  and  Appendix  C. 


5.3.2    Economie  measures 

The  following  measures  were  included  in  the  economic  measures  scenario: 

•  Deposit  systems 

•  Subsidies  to  producers 

•  Increase  municipal  funding 

•  Landfill  tipping  fees 

•  Subsidized  home  composters 
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Table  19 

Ontario  waste  reduction  action  plan  incremental  residential  waste  diversion  by  waste  type 


2000 


Residential         Reduction         Reuse  Recycle  Landfill         Reduction  Reuse  Recyde 


ONP 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone 
Books 

Glass 
Containers 

Plastic  (rigid 
and  film) 

Composite 
Packaging 

Aluminium 
Cans,  Foil 

Tinplate, 
Steel  Cans 

White 
Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction 
/Demolition 
Waste 

Disposable 
Diapers 

Foundry 
Sands 

Asphalt 

Odier 


0% 
2% 
24% 
0% 


27% 


0% 
6% 


0% 


0% 
0% 


2% 
0% 
0% 
0% 
0% 


77% 
36% 
28% 
20% 

0% 
20% 

17% 

42% 

22% 


0% 


15% 
64% 
72% 
80% 
100% 


92% 


31% 


100% 


0% 


-16% 


0% 


0% 
0% 


LandCD 


0% 

88% 

5% 

0% 

63% 

37% 

0% 

60% 

40% 

0% 

37% 

63% 

0% 

0% 

100% 

0% 

41% 

59% 

0% 

43% 

48% 

57% 


0% 


22% 


100% 


0% 

98% 

0% 

2% 

0% 

98% 

44% 

54% 

5% 

0% 

81% 

14% 

2% 

74% 

32% 

0% 

7% 

61% 

0% 

100% 

0% 

0% 

0% 

100% 

0% 

100% 

0% 

0% 

0% 

100% 

0% 

100% 

0% 

0% 

0% 

0% 

94% 

4% 

0% 

0% 

100% 
96% 


Source:      Appendix  C. 
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Table  20 

Ontario  waste  reduction  action  plan  incremental  IC&I  waste  diversion  by  waste  type 


1992 

2000 

IC&I 

Reduction 

Reuse 

Recyde 

Landfill 

Reduction 

Reuse 

Recyde 

LandfiU 

GNP 

8% 

0% 

42% 

50% 

5% 

0% 

49% 

46% 

Fine  Paper 

11% 

0% 

27% 

62% 

29% 

0% 

37% 

34% 

Boxboard 

1% 

0% 

13% 

87% 

-2% 

0% 

24% 

77% 

OCC 

1% 

0% 

49% 

50% 

-2% 

0% 

66% 

35% 

Mixed  Paper 

0% 

0% 

19% 

81% 

-2% 

0% 

18% 

84% 

Magazines 

1% 

0% 

5% 

94% 

-1% 

0% 

10% 

91% 

Telephone 

9% 

0% 

9% 

82% 

9% 

0% 

16% 

75% 

Books 

Glass 

2% 

0% 

27% 

71% 

0% 

0% 

30% 

70% 

Containers 

Plastic 

-14% 

0% 

24% 

91% 

-77% 

0% 

68% 

109% 

(rigid  and  film) 

Conqxjsite 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Packaging 

Aluminium 

22% 

0% 

40% 

37% 

26% 

0% 

42% 

32% 

Cans,  Foil 

Tinplate,  Steel    . 

-57% 

0% 

52% 

105% 

-48% 

0% 

60% 

88% 

Cans 

White  Goods 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

24% 

76% 

-2% 

0% 

66% 

36% 

Yard  Waste 

2% 

0% 

12% 

87% 

-1% 

0% 

28% 

73% 

Food  Waste 

1% 

0% 

29% 

70% 

-2% 

0% 

47% 

55% 

Wood  Waste 

1% 

0% 

24% 

75% 

-2% 

0% 

35% 

67% 

Construction 

34% 

0% 

25% 

41% 

42% 

0% 

37% 

22% 

/Demolition 

Waste 

Disposable 

19% 

0% 

0% 

81% 

19% 

0% 

0% 

81% 

Diapers 

Foundry  Sands 

5% 

0% 

1% 

94% 

10% 

0% 

27% 

62% 

Asphalt 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Other 

15% 

0% 

0% 

85% 

14% 

0% 

0% 

86% 

Source:      Appendix  C. 
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•  Packaging  taxes 

•  User  charges 

•  Virgin  materials  taxes 

Measures  are  ranked  in  order  of  presentation  and  operate  at  100  per  cent  efficiency.  The 
measures  are  assumed  partial  complements:  the  portion  of  a  waste  type  diverted  by 
previously  implemented  measures  reduces  the  portion  of  a  waste  type  diverted  by  the 
subsequent  complementary  measure,  (for  example,. see  page  73). 

Figure  5  presents  the  total  waste  disposed  and  diverted  and  the  total  per  cent  of  waste 
diverted  from  1987  to  2000  for  the  economic  measures  scenario.  In  1992,  waste  diversion 
will  increase  by  1 1  per  cent  to  a  total  of  25  per  cent  of  all  waste  generated.  In  2000,  the 
economic  measures  scenario  will  divert  just  over  14  per  cent  more  of  total  waste 
generated  than  expected  from  the  current  trend  forecast  resulting  in  37  per  cent  of  all 
waste  generation  being  diverted.  The  economic  scenario  does  not  achieve  the  2000 
provincial  waste  diversion  targets. 


Economic  moasuros 

scenario  total  waste 

disposal  and  diversion 


iwlllllons  of  tonne 


Per  cont  <dtv«rto<J 


—     to-/:. 


Wasto  disponed 
Econ.  diversion   (*ï^) 


Wasto  divortod 
Trend  diversion  (•5<.> 


Figure  5 

Economic  measures  scenario  total  waste  disposal  and  waste  diversion 
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Table  21  and  Table  22  present  the  total  waste  diverted  by  waste  type  achieved  by  the 
scenario. 

The  economic  measures  scenario  results  in  a  saving  of  total  waste  management  costs 
(including  incremental  program  costs)  of  $2  million  (1989$)  in  1992  and,  in  2000,  $5 
million  (1989$).  The  net  reduction  in  waste  management  costs  accrue  primarily  to  waste 
generators.  The  province  and  municipalities  do  not  have  to  spend  significant  amounts  of 
money  to  achieve  these  measures. 

A  detailed  description  of  the  measures  included  and  the  results  of  the  economic  measures 
scenario  are  found  in  Appendix  A  and  Appendix  C. 


5.3.3    Regulatory  measures 

The  following  measures  were  included  in  the  regulatory  measures  scenario: 

Education  programs 

Landfill  bans 

Yard  and  organic  waste  collection  programs 

Industrial  waste  audits 

Mandatory  processing  of  solid  waste  collected 

Expanded  blue  box  programs 

Mandatory  source  separation 

Recycled  content  regulation 

Measures  are  ranked  in  order  of  presentation  and  operate  at  100  per  cent  efficiency.  The 
regulatory  measures  scenario  is  the  WRAP  scenario  plus  the  following  measures:  landfill 
bans;  mandatory  processing  of  solid  waste  collected;  and  recycled  content  regulation.  The 
measures  are  assumed  partial  complements:  the  portion  of  a  waste  type  diverted  by 
previously  implemented  measures  reduces  the  portion  of  a  waste  type  diverted  by  the 
subsequent  complementary  measure,  (for  example,  see  page  73). 

Figure  6  presents  the  total  waste  disposal  and  diversion  from  1987  to  2000  for  the 
regulatory  measures  scenario.  In  1992,  waste  diversion  increases  by  19  per  cent  to  a  total 
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Table  21 

Economic  measures  scenario  incremental  residential  waste  diversion  by  waste  type 


1992 


Residential 

Redaction 

Reuse 

Recycle 

LandfiD 

Reduction 

Reuse 

Recycle 

LandGU 

ONP 

8% 

0% 

78% 

14% 

8% 

0% 

88% 

5% 

Fine  Paper 

0% 

0% 

34% 

66% 

0% 

0% 

59% 

41% 

Boxboard 

0% 

0% 

35% 

65% 

0% 

0% 

64% 

36% 

occ 

0% 

0% 

40% 

60% 

0% 

0% 

68% 

32% 

Mixed  Paper 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Magazines 

0% 

0% 

16% 

84% 

0% 

0% 

37% 

63% 

Telephone 
Books 

9% 

0% 

17% 

74% 

9% 

0% 

46% 

45% 

Glass 

Containers 

1% 

0% 

63% 

35% 

2% 

0% 

74% 

24% 

Plastic  (rigid 
and  film) 

-14% 

0% 

22% 

92% 

-74% 

0% 

80% 

93% 

Composite 
Packaging 

11% 

0% 

7% 

82% 

21% 

0% 

10% 

69% 

Aluminium 
Cans,  Foil 

30% 

0% 

55% 

15% 

34% 

0% 

53% 

13% 

Tinplate, 
Steel  Cans 

-26% 

0% 

97% 

30% 

-16% 

0% 

98% 

18% 

White 
Goods 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

22% 

78% 

0% 

0% 

14% 

86% 

Yard  Waste 

25% 

0% 

21% 

54% 

27% 

0% 

57% 

16% 

Food  Waste 

19% 

0% 

2% 

78% 

32% 

0% 

7% 

61% 

Wood  Waste 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Construction 
/Demolition 
Waste 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Disposable 
Diapers 

30% 

0% 

0% 

70% 

43% 

0% 

0% 

57% 

Foundry 
Sands 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Asphalt 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Other 

5% 

0% 

0% 

95% 

5% 

0% 

0% 

95% 

Soarce:      Appendix  C. 
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Table  22 

Economie  measures  scenario  incremental  IC&I  waste  diversion  by  waste  type 


1992 

2000 

IC&I 

Reduction 

Reuse 

Recycle 

LandfiU 

Reduction 

Reuse 

Recycle 

LandGU 

ONP 

8% 

0% 

43% 

49% 

5% 

0% 

48% 

47% 

Fine  Paper 

11% 

0% 

24% 

65% 

29% 

0% 

35% 

36% 

Boxboard 

1% 

0% 

10% 

89% 

-2% 

0% 

15% 

86% 

OCC 

1% 

0% 

60% 

39% 

-2% 

0% 

79% 

22% 

Mixed  Paper 

0% 

0% 

19% 

81% 

-2% 

0% 

18% 

84% 

Magazines 

1% 

0% 

0% 

99% 

-1% 

0% 

0% 

101% 

Telephone 

9% 

0% 

8% 

83% 

9% 

0% 

17% 

73% 

Books 

Glass 

2% 

0% 

45% 

53% 

0% 

0% 

60% 

40% 

Containers 

Plastic  (rigid 

-14% 

0% 

20% 

94% 

-77% 

0% 

63% 

114% 

and  film) 

Composite 

8% 

0% 

5% 

87% 

15% 

0% 

7% 

78% 

Packaging 

Aluminium 

22% 

0% 

45% 

32% 

26% 

0% 

50% 

24% 

Cans,  Foil 

Tuplate,  Steel 

-57% 

0% 

60% 

97% 

-48% 

0% 

76% 

72% 

Cans 

White  Goods 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

35% 

65% 

-2% 

0% 

68% 

34% 

Yard  Waste 

11% 

0% 

0% 

89% 

19% 

0% 

0% 

81% 

Food  Waste 

13% 

0% 

18% 

69% 

24% 

0% 

29% 

47% 

Wood  Waste 

1% 

0% 

21% 

78% 

-2% 

0% 

33% 

69% 

Construction/ 

34% 

0% 

27% 

40% 

42% 

0% 

38% 

20% 

Demolition 

Waste 

Disposable 

23% 

0% 

0% 

77% 

27% 

0% 

0% 

73% 

Diapers 

Foundry  Sands 

7% 

0% 

1% 

92% 

15% 

0%  . 

27% 

58% 

Asphalt 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Other 

5% 

0% 

0% 

95% 

5% 

0% 

0% 

95% 

Source:    Appendix  C. 
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Regulatory 

scenario  total  waste 

disposal  and  diversion 


Millions  of  tonne 


^^^^^       Waste  disposed 
CD  Regul.   diversion  CÎ4.) 


Waste  diverted 
Trend  diversion   <^<».) 


Figure  6 

Regulatory  measures  scenario  total  waste  disposal  and  waste  diversion 

of  33  per  cent  of  all  waste  generated,  exceeding  the  1992  provincial  waste  diversion 
target  In  2000  24  per  cent  more  waste  than  the  current  trend  forecast  will  be  diverted, 
resulting  in  a  total  of  47  per  cent  of  all  waste  being  diverted. 

Table  23  and  Table  24  present  the  total  waste  diverted  by  waste  type  achieved  by  the 
scenario. 

The  regulatory  measures  scenario  results  in  a  saving  of  total  waste  management  costs 
(including  incremental  program  costs)  of  $60  million  (1989$)  in  1992  and  $105  million 
(1989$)  in  2(X)0.  The  increase  in  costs  arising  from  this  scenario  can  be  attributed  to  the 
inclusion  of  several  costly  measures:  mandatory  processing  of  solid  waste  collected;  yard 
and  organic  waste  collection  programs;  and  expanded  blue  box  programs. 

A  detailed  description  of  the  measures  included  and  the  results  of  the  regulatory  measures 
scenario  are  found  in  Appendix  A  and  Appendix  C. 
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Table  23 

Regulatory  measures  scenario  incremental  residential  waste  diversion  by  waste  type 


1992 

2000 

Residential 

Reduction 

Reuse 

Recycle 

LandfiD 

Reduction 

Reuse 

Recycle 

LandfiU 

ONP 

8% 

0% 

81% 

11% 

8% 

0% 

89% 

3% 

Fine  Paper 

0% 

0% 

50% 

50% 

0% 

0% 

76% 

24% 

Boxboard 

0% 

0% 

34% 

66% 

0% 

0% 

68% 

32% 

occ 

0% 

0% 

51% 

49% 

0% 

0% 

79% 

21% 

Mixed  Paper 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Magazines 

0% 

0% 

26% 

74% 

0% 

0% 

48% 

52% 

Telephone 
Books 

9% 

0% 

21% 

70% 

9% 

0% 

46% 

45% 

Glass 
Containers 

1% 

0% 

31% 

68% 

2% 

0% 

46% 

52% 

Plastic  (rigid 
and  film) 

-14% 

0% 

26% 

88% 

-74% 

0% 

93% 

80% 

Composite 
Packaging 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Aluminiiun 
Cans,  Foil 

30% 

0% 

28% 

42% 

34% 

0% 

35% 

31% 

Tinplate, 
Steel  Cans 

-26% 

0% 

74% 

52% 

-16% 

0% 

82% 

34% 

White 
Goo(h 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

10% 

90% 

0% 

0% 

15% 

85% 

Yard  Waste 

2% 

0% 

64% 

33% 

5% 

0% 

88% 

7% 

Food  Waste 

24% 

0% 

2% 

74% 

32% 

0% 

7% 

61% 

Wood  Waste 

0% 

0% 

20% 

80% 

0% 

0% 

30% 

70% 

Construction 
/Demolition 
Waste 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Disposable 
Diapers 

31% 

0% 

0% 

69% 

42% 

0% 

0% 

58% 

Foundry 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Asphalt 
Other 


6% 


0% 


100% 
94% 


100% 
95% 


Source:     Appendix  C 
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Table  24 

Regulatory  measures  scenario  incremental  IC&I  waste  diversion  by  waste  type 


1992 

2000 

IC&I 

ReductioD 

Reuse 

Recyde 

I^andfiU 

ReductioD 

Reuse 

Recycle 

Landfill 

ONP 

8% 

0% 

55% 

37% 

5% 

0% 

69% 

26% 

Fine  Paper 

11% 

0% 

39% 

50% 

29% 

0% 

48% 

23% 

Boxboard 

1% 

0% 

17% 

82% 

-2% 

0% 

31% 

71% 

OCC 

1% 

0% 

71% 

28% 

-2% 

0% 

86% 

16% 

Mixed  Paper 

0% 

0% 

19% 

81% 

-2% 

0% 

18% 

84% 

Magazines 

1% 

0% 

5% 

94% 

-1% 

0% 

10% 

91% 

Telephone 
Books 

9% 

0% 

9% 

82% 

9% 

0% 

16% 

75% 

Glass 
Containers 

2% 

0% 

21% 

77% 

0% 

0% 

20% 

80% 

Plastic  (rigid 
and  film) 

-14% 

0% 

29% 

85% 

-77% 

0% 

76% 

101% 

Composite 
Packaging 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Aluminium 
Cans.  Foil 

22% 

0% 

47% 

31% 

26% 

0% 

50% 

24% 

Tinplate, 
Steel  Cans 

-57% 

0% 

62% 

94% 

-48% 

0% 

74% 

74% 

White  Goods 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

28% 

72% 

-2% 

0% 

69% 

33% 

Yard  Waste 

2% 

0% 

27% 

72% 

-1% 

0% 

48% 

53% 

Food  Waste 

1% 

0% 

38% 

61% 

-2% 

0% 

62% 

40% 

Wood  Waste 

1% 

0% 

43% 

56% 

-2% 

0% 

54% 

48% 

Construction 
/Demolition 
Waste 

34% 

0% 

31% 

35% 

42% 

0% 

41% 

17% 

Disposable 
Diapers 

28% 

0% 

0% 

72% 

36% 

0% 

0% 

64% 

Foundry 
Saads 

5% 

0% 

4% 

90% 

10% 

0% 

30% 

59% 

Asphalt 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Other 

19% 

0% 

0% 

81% 

19% 

0% 

0% 

81% 

Source:      Appendix  C. 
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5.3.4    Selected  combination  of  economic  and  regulatory  measures 

The  following  measures  were  included  in  the  selected  combination  of  economic  and 
regulatory  measures  scenario: 

Education  programs 

Yard  and  organic  waste  collection  programs 

Landfill  bans 

Mandatory  source  separation 

Expanded  blue  box  programs 

Virgin  materials  taxes 

Industrial  waste  audits 

User  charges 

The  selected  combination  of  economic  and  regulatory  measures  scenario  is  the  WRAP 
scenario  plus  the  following  measures:  landfill  bans;  virgin  materials  taxes;  and  user 
charges.  Measures  are  ranked  in  order  of  presentation  and  operate  at  100  per  cent 
efficiency.  The  measures  are  assumed  partial  complements:  the  portion  of  a  waste  type 
diverted  by  previously  implemented  measures  reduces  the  portion  of  a  waste  type  diverted 
by  the  subsequent  complementary  measure,  (for  example,  see  page  73). 

Figure  7  presents  the  total  waste  disposal  and  diversion  from  1987  to  2000  for  the 
selected  combination  of  economic  and  regulatory  measures  scenario.  In  1992,  waste 
diversion  increases  by  over  23  per  cent  to  a  total  of  37  per  cent  of  all  waste  generated, 
exceeding  the  1992  provincial  waste  diversion  target  In  2000,  25  per  cent  more  waste 
than  the  current  trend  forecast  will  be  diverted,  resulting  in  a  total  of  48  per  cent  of  all 
waste  being  diverted. 

Table  25  and  Table  26  present  the  total  waste  diverted  by  waste  type  achieved  by  the 
scenario. 

The  selected  combination  of  economic  and  regulatory  measures  scenario  results  in  a 
saving  of  total  waste  management  costs  (including  incremental  program  costs)  of  $42 
mUUon  (1989$)  in  1992  and  $46  million  (1989$)  in  2000.  The  increase  in  costs  reflects 
the  inclusion  of  yard  and  organic  waste  collection  programs  and  expanded  blue  box 
programs  in  the  scenario. 
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Figure  7 

Selected  combination  of  economic  and  regulatory  measures  scenario  total  waste  disposal 

and  waste  diversion 

A  detailed  description  of  the  measures  included  and  the  results  of  the  selected 
combination  of  economic  and  regulatory  measures  scenario  is  found  in  Appendix  A  and 
Appendix  C. 


5.4    Summary  results 

Table  17  presents  a  summary  of  the  waste  diversion  potential  and  waste  management 
costs  resulting  from  the  current  trend  and  the  four  waste  diversion  poUcy  scenarios. 

•  The  current  trend  scenario  result  indicates  that  14  per  cent  of  waste  will  be  diverted 
from  landfill  in  1992  and  23  per  cent  in  2000.  The  total  cost  of  solid  waste 
management  is  $843  million  in  1992  and  $947  million  in  2000. 

•  The  individual  measures  resulting  in  the  largest  diversion  of  waste  from  landfill, 
which  are:  landfill  bans,  mandatory  source  separation,  landfill  tipping  fees  and  user 
charges  also  result  in  net  savings  in  waste  total  waste  management  costs.  The 
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Table  25 

Selected  combination  of  economic  and  regulatory  measures  scenario  incremental 
residential  waste  diversion  by  waste  type 


1992 

2000 

Residential 

Redaction 

Reuse 

Recycle 

Landfill 

Reduction 

Reuse 

Recycle 

LandfiU 

ONP 

8% 

0% 

82% 

10% 

8% 

0% 

90% 

3% 

Fine  Paper 

0% 

0% 

47% 

53% 

0% 

0% 

72% 

28% 

Boxboard 

0% 

0% 

36% 

64% 

0% 

0% 

69% 

31% 

OCC 

0% 

0% 

57% 

43% 

0% 

0% 

88% 

12% 

Mixed  Paper 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Magazines 

0% 

0% 

26% 

74% 

0% 

0% 

48% 

52% 

Telephone 
Books 

9% 

0% 

21% 

70% 

9% 

0% 

46% 

45% 

Glass 
Containers 

\% 

0% 

58% 

40% 

2% 

0% 

70% 

29% 

Plastic  (rigid 
and  film) 

-14% 

0% 

32% 

81% 

-74% 

0% 

100% 

74% 

Composite 
Packaging 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Aluminium 
Cans,  Foil 

30% 

0% 

53% 

17% 

34% 

0% 

54% 

12% 

Tinplate, 
Steel  Cans 

-26% 

0% 

103% 

24% 

-16% 

0% 

102% 

14% 

White 
Goods 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

10% 

90% 

0% 

0% 

15% 

85% 

Yard  Waste 

2% 

0% 

74% 

23% 

5% 

0% 

92% 

3% 

Food  Waste 

34% 

0% 

2% 

64% 

45% 

0% 

7% 

48% 

Wood  Waste 

0% 

0% 

20% 

80% 

0% 

0% 

30% 

70% 

Construction 
/Demolition 
Waste 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Disposable 
Diapers 

44% 

0% 

0% 

56% 

61% 

0% 

0% 

39% 

Foundry 
Sands 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Asphalt 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Other 

11% 

0% 

0% 

89% 

9% 

0% 

0% 

91% 

Source:     Appendix  C. 
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Table  26 

Selected  combination  of  economic  and  regulatory  measures  scenario  incremental  IC«&:I 
waste  diversion  by  waste  type 


1992 


IC&I 

Reduction 

Reuse 

Recyde 

Landfifl 

Redaction 

Reuse 

Recyde 

Landfin 

ONP 

8% 

0% 

52% 

41% 

5% 

0% 

62% 

33% 

Fine  Paper 

11% 

0% 

46% 

43% 

29% 

0% 

55% 

16% 

Boxboard 

1% 

0% 

25% 

74% 

-2% 

0% 

41% 

60% 

OCC 

1% 

0% 

71% 

28% 

-2% 

0% 

87% 

15% 

Mixed  Paper 

0% 

0% 

19% 

81% 

-2% 

0% 

18% 

84% 

Magazines 

\% 

0% 

5% 

94% 

-1% 

0% 

10% 

91% 

Telephone 

9% 

0% 

9% 

82% 

9% 

0% 

16% 

75% 

Books 

Glass 

2% 

0% 

39% 

58% 

0% 

0% 

41% 

59% 

Containers 

Plastic  (rigid 

-14% 

0% 

29% 

85% 

-77% 

0% 

76% 

101% 

and  film) 

Composite 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Packaging 

Aluminium 

22% 

0% 

49% 

28% 

26% 

0% 

56% 

18% 

Cans,  Foil 

Tinplate, 

-57% 

0% 

61% 

95% 

-48% 

0% 

73% 

75% 

Steel  Cans 

White  Goods 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Used  Tires 

0% 

0% 

28% 

72% 

-2% 

0% 

69% 

33% 

Yard  Waste 

2% 

0% 

27% 

72% 

-1% 

0% 

48% 

53% 

Food  Waste 

1% 

0% 

47% 

52% 

-2% 

0% 

76% 

26% 

Wood  Waste 

1% 

0% 

43% 

56% 

-2% 

0% 

54% 

48% 

Construction/ 

34% 

0% 

31% 

35% 

42% 

0% 

41% 

17% 

Demolition 

Waste 

Disposable 

28% 

0% 

0% 

72% 

36% 

0% 

0% 

64% 

Diapers 

Foundry 

5% 

0% 

4% 

90% 

10% 

0% 

30% 

59% 

Sands 

Asphalt 

0% 

0% 

0% 

100% 

0% 

0% 

0% 

100% 

Other 

20% 

0% 

0% 

80% 

19% 

0% 

0% 

81% 

Source:     Appendix  C 
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effectiveness  of  these  measures  is  the  result  of  their  ability  to  divert  large  portions  of 
waste  types  which  contribute  significantly  to  the  total  waste  management  stream. 

The  individual  measures  resulting  in  an  increase  in  the  total  costs  of  waste 
management  are;  expanded  blue  box  programs,  increased  funding  to  municipalities  for 
waste  recycling  and  source  reduction  programs,  mandatory  processing  of  solid  waste 
collected  and  yard  and  organic  waste  collection  programs. 

The  regulatory  measures  and  the  selected  combination  of  economic  and  regulatory 
measures  scenarios  exceed  the  1992  waste  diversion  t^r^et.  The  incremental  cost  of 
achieving  the  1992  target  using  regulatory  measures  is  about  $60  million  (1989$) 
while  the  incremental  cost  of  achieving  the  target  using  a  selected  combination  of 
economic  and  regulatory  measures  is  less,  $42  million  (1989$). 

The  economic  measures  and  the  WRAP  both  achieved  the  1992  waste  diversion  target 
most  effectively.  The  economic  measures  scenario  incurs  the  least  in  incremental 
costs,  $2  million  (1989$),  while  the  WRAP  scenario  adds  $21  million  (1989$). 

The  regulatory  measures  and  the  selected  combination  of  economic  and  regulatory 
measures  scenario  almost  achieve  the  2000  waste  diversion  target.  The  incremental 
cost  of  achieving  the  2000  target  is  $105  million  under  the  regulatory  measures 
scenario  and  $46  million  (1989$)  under  the  selected  combination  of  economic  and 
regulatory  measures  scenario.  The  regulatory  measures  scenario  is  the  most  costly  for 
achieving  the  2000  waste  diversion  target. 

The  decrease  in  cost  from  1992  to  2000  for  the  selected  combination  of  economic  and 
regulatory  measures  scenario  results  from  the  greater  input  of  low  cost  measures  in 
the  longer  term  and  that  the  inclusion  of  economic  measures  lowers  the  direct  cost  of 
achieving  the  waste  management  diversion  target  by  having  the  cost  of  some  of  the 
measures  assumed  by  waste  generators. 

Neither  the  economic  measures  nor  the  WRAP  will  achieve  the  2000  waste  diversion 
target. 

To  achieve  the  2000  target  of  a  50  per  cent  diversion  of  waste,  the  category  of  other 
wastes  are  assumed  affected  by  various  policy  measures.  Other  wastes  constimte  25 
per  cent  of  residential  and  19  percent  of  IC&I  in  2000. 

All  four  waste  diversion  policy  scenarios  contribute  only  marginally  to  the  total  costs 
of  waste  management.  The  economic  measures  scenario  reduces  waste  management 
costs  by  only  $5  million  in  2000  (less  than  one  per  cent  of  total  waste  management 
costs).  The  regulatory  measures  scenario  results  in  the  greatest  increase  in  total  waste 
management  costs,  $105  million,  increasing  waste  management  costs  by  11  per  cent 
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by  2000.  This  amounts  to  less  than  a  one  per  cent  per  annum  real  increase  in  the 
cost  of  waste  management  between  1989  and  2000. 
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6   The  macroeconomic  impacts  model 


6.1     Introduction 

Macroeconomic  models  are  generally  based  on  a  particular  national  income  accounting 
framework.  The  current  Canadian  accounting  framework  treats  waste  and  pollution 
generation  such  that  any  increase  in  these  activities  increases  directly  GDP.  Thus,  a 
society  can  increase  its  GDP  by  simply  increasing  the  waste  it  produces.  This  follows 
from  the  fact  that  garbage  collection,  pollution  abatement  and  sewage  treatment  activities 
appear  as  part  of  the  final  demand  of  the  economy.  Garbage  collection  and  sewage 
treatment  are  part  of  the  municipal  government  sector  and  this  sector,  like  all  other 
government  activity,  is  treated  as  if  it  produces  final  output.  Common  sense  suggests  that 
no  society  should  be  considered  richer  or  better  off  if  it  were  to  produce  more  waste. 
Since  the  current  GDP  measure  does  exactly  this,  it  is  sensible  to  re-examine  the  GDP 
concept  and  the  way  it  is  measured. 

In  this  study  a  suggested  reformulation  of  the  accounting  framework  is  presented  that 
treats  waste  management  and  pollution  abatement  as  services  to  business  whose  costs 
should  be  charged  against  business  revenues.  Even  such  services  to  households  may  be 
considered  as  costs  of  output  to  the  extent  that  part  of  household  activity  may  be 
incorporated  within  the  business  sector.  In  this  way  they  appear  as  a  cost  to  society  and 
not  as  final  output. 

The  major  contribution  of  the  study,  however,  is  the  new  theoretical  framework  developed 
and  expanded  to  correspond  to  the  new  reformulated  accounting  framework.  Within  this 
new  framework  it  is  possible  to  identify  clearly  and  carefully  the  recycling  activity  and 
the  operations  of  waste  management  (Figure  8)  within  the  general  operations  of  the 
economy.  It  is  also  possible  to  outline  the  socioeconomic  consequences  and  impacts  that 
emerge  from  adopting  alternative  waste  reduction  and  diversion  strategies. 
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Figure  8 

The  waste  management  system 
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The  rectangular  input-output  framework  used  by  Statistics  Canada  to  present  the 
interprovincial  tables  is  particularly  suited  for  introducing  environmental  and  waste 
management  activities  as  it  allows  different  industries  to  produce  the  same  output,  and 
identifies  different  commodities  as  inputs  in  the  production  of  the  same  output.  In  this 
way,  paper  can  be  made  from  virgin  pulp  or  from  recycled  paper.  The  two  industries  use 
different  technologies  but  produce  the  same  output.  Several  new  commodities  are  also 
introduced  into  the  system.  These  include  recyclable  (waste)  and  recycled  (substitutes  for 
virgin  products)  commodities.  What  in  the  past  was  waste  and  disposed  of,  is  now  a  new 
input  into  the  production  of  consumer  products.  Recyclable  materials  are  produced 
primarily  but  not  exclusively  by  households  and  institutions,  and  are  used  by  industry  to 
produce  products  that  are  almost  indistinguishable  from  products  made  from  virgin  fibre. 

The  new  framework  adopted  here  extends  our  ability  to  deal  with  environmental  and 
waste  management  issues  that  are  difficult  or  impossible  to  deal  with  within  the  old 
framework.  Different  scenarios  of  waste  management  policies  can  be  analyzed  within  this 
framework  determining  the  feasibility  and  consistency  of  reducing,  reusing  and  recycling 
strategies  as  well  as  their  economic,  envirotunental  and  social  consequences  within  a 
general  equilibrium  framework  capable  of  specifying  quantities  and  prices  that  will  ensure 
balance  in  the  system. 

The  outputs  of  the  WMPM  act  as  inputs  into  the  macroeconomic  model.  Two  basic 
outputs  of  the  WMPM  are  particularly  useful  for  the  macroeconomic  analysis: 

•  proportion  of  waste,  by  waste  type,  that  is  actually  recycled,  which  is  used  direcdy  in 
the  input/output  model  to  recalculate  the  inverse  (multiplier)  matrix;  and, 

•  costs  of  the  waste  diversion  scenarios,  and  how  these  costs  are  distributed  between 
the  economic  sectors  (residential,  IC&I,  recycling  and  waste  management)  and  the 
public  sector. 

The  costs  of  the  waste  diversion  scenarios  enter  as  expenditures  on  the  supply  side  and  as 
reductions  in  consumption  (households),  investment  (business)  and  other  expenditures 
(government)  on  the  demand  side  of  the  macroeconomic  model. 

In  this  study,  an  attempt  is  made  to  gauge  the  economic  and  social  consequences  using  a 
set  of  indicators  including  income,  output,  labour  income,  employment,  taxes  collected  by 
type  of  tax  and  the  level  of  government,  by  sector  and  region  at  the  provincial  level.  The 
model  is  solved  at  the  provincial  level  for  all  macroeconomic  variables.  The  impact 
indicators  generated  above  can  also  be  used  to  identify  sectors,  industries  and  regions  that 
may  be  adversely  affected  by  the  waste  reduction  policies  and  regulations.  These  impacts 
are  distributed  to  counties  in  a  particular  region  of  the  province  using  historical  economic 
base  share  coefficients.  Of  particular  interest  here  are  the  operating  performance  indices 
that  can  be  generated  by  the  model. 
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These  include  industry  specific  operating  surplus  indices  per  unit  of  output  or,  if  capital 
data  are  available,  operating  surplus  per  unit  of  invested  capital  as  well  as  region  specific 
indicators  that  could  tally  the  employment  effects  in  terms  of  a  bench  mark  employment 
totals.  Equally  important  is  the  system's  ability  to  assess  the  relative  efficiency  of 
alternative  policies  to  reuse  or  reduce  the  use  of  products  and  resources  through  price 
incentives  and  full  cost  charges. 

A  glossary  of  terms  used  for  defining  the  output  of  the  model  is  provided  in  Appendix  D. 


6.2    The  model 

Recycling,  reusing  and  other  waste  management  activities  involve  the  use  of  scarce 
resources  and  the  generation  of  outputs  and  services.  Typically,  these  activities  were  either 
neglected,  mis-allocated  or  subsumed  within  other  activities  of  other  sectors  within  the 
standard  input  output  accounting  framework.  Any  attempt  to  focus  on  these  activities  calls 
for  a  major  reformulation  of  the  standard  accounting  framework.  The  adjustment  process 
involves  not  only  broadening  the  Use  (input),  Make  (output)  and  Final  Demand  matrices 
of  the  rectangular  input-output  framework  to  encompass  new  commodities  and  industries, 
but  also  redefining  the  entire  accounting  relationships  governing  the  system. 

Three  basic  matrices  define  the  structure  of  the  traditional  system:  a  "Make"  (output) 
matrix,  a  "Use"  (input)  matrix,  and  a  "Final  Demand"  matrix.  The  new  adjusted  system 
starts  with  these  typical  matrices.  Adjustments  and  changes  are  made  to  each  one  in  a 
manner  that  preserves  consistency  across  all  the  component  parts.  A  more  detailed 
description  of  these  matrices  and  the  accounting  relationships  is  presented  in  Appendix  D. 


6.2.1     The  adjusted  Use  matrix 

The  Use  matrix  represents  the  value  of  a  commodity  (primary  input)  used  in  production 
by  an  industry.  The  usual  categories  of  primary  inputs  include:  non-competitive  imports, 
indirect  taxes,  labour  income  including  benefits,  net  income  of  unincorporated  business 
and  other  operating  surplus. 

Introducing  the  waste  management  activities  explicitly  into  the  overall  production 
framework  results  in  two  basic  changes  to  the  structure  of  the  Use  matrix.  First,  many 
new  producible  inputs  will  be  added  to  the  matrix.  These  are  the  recyclable  products,  and 
services  provided  by  the  waste  management  and  environmental  protection  industries  (EPI). 
The  adjusted  Use  matrix  is  expanded  and  dis-aggregated  to  show  explicitly  scrap, 
recyclable  materials,  recycled  products  and  waste  treatment  and  disposal  services.  Second, 
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the  primary  input  matrix  is  expanded  and  reorganized  to  included  the  use  of  renewable 
and  non-renewable  resources  extracted  directly  from  the  environment. 


6.2.2    The  adjusted  Make  matrix 

The  Make  (output)  matrix  is  the  value  of  the  commodity  produced  by  an  industry.  Thus 
each  industry  may,  and  typically  does,  produce  more  than  one  conmiodity.  The 
incorporation  of  waste  management  activities  requires  the  reformulation  of  the  traditional 
Make  matrix  in  a  way  that  allows  the  production  of  recyclable  materials  and  the 
management  of  waste.  The  changes  that  follow  from  this  are  summarized  below. 


6.2.3    The  adjusted  Final  Demand  matrix 

The  fmal  demand  matrix  defines  the  deliveries  of  commodities  to  consumption, 
investment,  government  expenditures,  exports  to  other  provinces,  and  exports  to  the  rest  of 
the  world. 

Several  adjustments  to  the  Final  Demand  matrix  are  required  to  introduce  the  waste 
management  -  environmental  linkages.  First,  households,  institutions  and  government  both 
generate  recyclable  materials  in  their  waste  and  use  recyclable  products  and  their  activities 
and  choices  influence  the  operations  and  activity  levels  of  producers.  Second,  business 
investment  is  allowed  to  create  capacity  for  the  future  production  of  recyclable  products. 
The  environmental  perspective  is  typically  long  term  and  the  system  is  made  dynamical 
by  linking  business  investment  to  output  increases. 

A  major  deparmre  from  the  traditional  input-output  system  is  the  inclusion  of  the  final 
demand  sectors  into  both  the  Make  matrix  and  the  Use  matrix  since  i)  households  and 
institutions,  as  well  as  industries,  produce  waste  and  ii)  recycled  material  and  recyclable 
waste  are  distinguished  from  other  commodities.  A  prominent  role  is  also  given  to  waste 
management  services  and  environmental  protection  industries  in  the  adjusted  accounting 
framework. 

The  changes  introduced  above  alter  way  the  various  accounting  relationships  governing 
the  system.  A  full  representation  of  these  accounting  relationships  is  provided  in  Appendix 
D. 
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6.3     Hypotheses  and  assumptions  of  the  model 

In  order  to  go  from  an  input/output  accounting  framework  to  a  model  of  the  economy  it  is 
necessary  to  make  a  number  of  simplifying  assumptions.  Traditionally,  the  most  restrictive 
assumptions  are  in  the  area  of  fixed  market  shares  and  fixed  input  coefficients.  Although 
the  simplicity  with  which  a  linear  input/output  model  operates  can  compensate  for  the 
limited  flexibility  of  the  model  resulting  from  the  use  of  fixed  input  coefficients,  this  is 
not  always  the  case.  For  this  project  allowance  for  some  substitution  among  technologies 
for  pulp  and  newsprint  production  is  made  to  permit  shifts  from  the  use  of  virgin  material 
to  recycled  materials  in  the  production  of  pulp  and  newsprint  in  Ontario.  Thus,  the 
restrictiveness  of  the  assumption  of  fixed  input  coefficients  for  pulp  and  newsprint 
production  is  less  stringent  than  in  many  other  applications  of  input-output  analysis.  The 
following  description  of  the  model  starts  with  a  simple  system  that  is  subsequently  made 
more  complex. 

There  is  a  logical  order  to  the  hypotheses  of  the  model.  Appendix  D  provides  a  full 
discussion  of  the  Make  matrix  conditions,  the  hypotheses  of  the  Use  matrix  and  the  Final 
Demand  system. 

The  fmal  demand  system  that  is  left  outside  the  production  system  of  the  input/output 
model  is  driven  by  a  large  macro-econometric  model.  Final  demand  could  equally  be 
driven  by  forecasts  available  from  other  sources.  This  flexibility  allows  the  user  to 
simulate  the  consequences  of  several  alternatives  of  rates  of  growth  and  policy  options. 
There  is  no  business  cycle  per  se  built  into  the  model.  If  the  exogenous  macroeconomic 
forecasts  used  in  this  model  display  a  cyclical  pattern  so  will  the  results. 


6.3.1    Implications  of  the  modifîed  model 

A  number  of  interesting  characteristics  are  embedded  within  adjusted  accounting 
framework  that  reveal  the  nature  of  the  modifications  suggested.  First,  the  environmental 
protection  industry  (all  waste  management  services  including  the  collection,  transportation, 
processing,  and  sorting  of  recyclable  materials)  is  included  in  the  adjusted  Use  matrix  and 
the  adjusted  Make  matrix  as  CSTP  (environmental  protection  industries  related  to  waste 
management).  Second,  a  strong  distinction  is  made  between  recyclable  and  recycled 
products.  Recyclable  products  are  gathered,  sorted  and  delivered  either  to  the  primary 
industries  or  to  the  recycling  industry.  Third,  recycled  products  are  delivered  as  inputs  to 
primary  industries.  Fourth,  waste  management  services  are  allocated  to  businesses  and  to 
households.  As  such,  waste  management  services  delivered  to  businesses  are  allocated  to 
intermediate  demand  (whereas  in  the  standard  input-output  system  waste  management 
services  are  allocated  entirely  to  final  demand). 
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This  reallocation  of  waste  management  services  results  in  a  reduction  in  the  value  of  net 
output  of  the  economy,  since  charges  paid  by  businesses  for  waste  management  services 
reduces  the  businesses'  operating  surplus  and  therefore  the  value  added  assigned  to  them. 
In  addition,  these  charges  appear  as  revenues  to  the  waste  management  sector,  raising  its 
value  added.  Thus,  the  net  output  of  the  economy  is  changed  by  moving  a  part  of  the 
deliveries  of  waste  management  services  from  final  demand  to  intermediate  demand  and 
by  redistributing  the  value  added  generated  amongst  activities  within  the  waste 
management  sector. 

The  primary  features  defining  the  modification's  to  the  structure  of  production  presented 
in  the  Use  matrix  can  be  summarised  as  follows: 

•  Recyclable  materials  are  produced  by  all  sectors  other  than  the  sorting  and  recycling 
industries. 

•  The  paper  industry  produces  paper  from  virgin  materials  and  recycled  materials. 

•  Recyclable  materials  are  collected,  sorted  and  transported  by  a  special  CSTP  industry 
(environmental  protection  industries  related  to  waste  management)  and  are  either 
delivered  to  recycling  industries  or  to  waste  management  industries  (landfills). 

•  Households  and  governments  are  treated  here  as  producing  sectors  of  recyclable 
materials. 


The  extension  and  expansion  of  the  Use  matrix  results  in  the  following  modifications  of 
the  Make  matrix: 

•  Recyclable  materials  are  produced  by  all  sectors  including  some  final  demand  sectors. 

•  Paper  produced  from  virgin  inputs  is  indistinguishable  from  paper  produced  from 
recycled  paper.  The  model  is  flexible  enough  to  allow  price  or  specific  measures  that 
influence  preferences  and  market  shares. 

•  Waste  management  services  are  produced  solely  by  the  waste  management  industries. 

•  Recyclable  materials  are  collected,  sorted  at  CSTP  and  transported  to  recycling 
industries  that  produce  the  recycled  products. 


97 


7    Results 


Five  scenarios  were  constructed  to  forecast  and  chart  the  future  of  waste  management 
activities  in  the  province.  The  year  1989  is  taken  as  the  reference  year  and  all  forecasts 
are  generated  in  terms  of  1989  prices. 

The  macroeconomic  model  is  representative  of  the  Ontario  economy.  The  model  considers 
commodity  exports  from  Ontario  to  other  countries  and  Provinces  as  exogenous.  The 
model  does  not  consider  changes  in  commodity  exports  between  different  regions  within 
Ontario.  Exports  are  assumed  equal  to  the  historical  trend  allocated  by  commodity  share. 
Also  not  included  in  the  modelling  are  exports  of  waste  out-of-province.  The  current 
recession  is  embedded  into  the  forecasts  of  macroeconomic  trends  by  using  conservative 
forecasts  of  exogenous  economic  variables  in  the  model. 

The  overall  macroeconomic  forecast  was  derived  from  the  Conference  Board  of  Canada's 
medium  regional  forecast;  all  the  scenarios  used  in  this  study  are  simply  variations  on  this 
forecast  The  1992  forecast  adopts  the  weighted  average  quarterly  forecasts  made  by  the 
Conference  Board.  The  forecasts  for  the  year  2000  were  developed  by  ERL.  The  2000 
forecast  is  based  on  the  assumption  that  the  impUcit  Urends  between  1981  and  1994 
continue.  Quarterly  data  in  constant  1989  prices  were  used  to  extrapolate  growth  rates  (i.e. 
from  the  first  quarter  of  1981  to  the  fourth  quarter  of  1994).  These  same  growth  rates 
were  used  to  develop  the  macro- variables  of  the  Ontario  economy  to  the  year  2000.  The 
list  of  forecasted  exogenous  variables  includes: 

•  consumption; 

•  government  and  business  machinery  investment; 

•  government  and  business  construction  investment; 
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•  government  expenditures  on  goods  and  services;  and 

•  exports. 

The  commodity  composition  of  all  the  macro-variables  were  generated  using  the  1984 
provincial  input  output  tables.  The  inverse  of  the  input  output  system  was  then  multiplied 
by  the  final  demand  components  to  generate  the  output,  income  and  employment 
forecasts. 

An  additional  scenario  of  a  25  per  cent  reduction  in  1992  and  a  50  per  cent  reduction  in 
2000  of  pulp  and  newsprint  exports  was  developed  and  included  in  the  detailed  sectoral 
and  regional  employment  impact  analysis.  The  rationale  for  including  this  scenario  is  as 
follows: 

•  Ontario's  major  export  market  for  pulp  and  newsprint  is  the  United  States.  Many  U.S. 
states  have  or  soon  will  be  implementing  similar  recycling  objectives  to  those  already 
in  Ontario. 

•  Many  U.S.  states  have  implemented  or  are  planning  to  implement  domestic  recycled 
fibre  content  regulations. 

•  These  two  actions  will  reduce  the  historical  levels  of  virgin  pulp  and  newsprint 
exports  from  Ontario  to  the  U.S.  and  limit  the  oppormnity  for  Ontario  to  successfully 
develop  a  de-inking,  recycled  fibre  pulp  and  newsprint  industries  to  offset  the  impacts 
of  reduced  export  demand  for  virgin  pulp  and  newsprint  and  Ontario's  own  recycling 
programs. 

The  shift  in  the  U.S.  demand  for  Ontario  pulp  and  newsprint  could  result  in  an  adjustment 
(shift)  in  the  Ontario  economy  greater  than  the  distributional  impacts  of  the  waste 
diversion  policy  scenarios.  The  possibility  and  significance  of  such  a  result  was  considered 
for  comparative  purposes  with  the  waste  diversion  policy  scenarios  developed  for  this 
study. 

The  important  result  of  the  macroeconomic  modelling  presented  below  is  the  distribution 
of  economic  impacts  (shown  through  changes  in  regional  employment)  between  regions. 
Equally  important  is  the  impact  on  industries  not  directly  connected  with  the  waste 
management  sector  (environmental  protection  industries  related  to  waste  management). 
Also  of  interest  is  the  small  cost  households  (decreased  consumption),  businesses 
(decreased  investment)  and  governments  (reduced  tax  revenue  and  incremental  program 
costs)  must  incur  to  implement  the  waste  diversion  policy  scenarios.  As  such,  the 
macroeconomic  impact  of  the  four  waste  diversion  policy  scenarios  is  a  reduction  of  less 
than  one  per  cent  of  provincial  gross  output  from  the  current  trend  forecast  for  2000. 
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The  macroeconomic  analysis  indicates  that  different  industrial  sector  impacts  emerge 
between  the  various  waste  diversion  policy  scenarios.   In  particular,  the  impact  on  the  EPI 
(waste  management  sector)  of  the  different  scenarios  is  interesting  with  expenditures 
increasing  through  the  use  of  a  regulatory  measures  scenario  and  shrinking  if  economic 
measures  are  used.  The  analysis  also  indicates  that  the  only  other  industrial  sector  to 
experience  growth  as  a  result  of  the  waste  diversion  policy  scenarios  is  the  transportation 
sector. 

The  macroeconomic  indicators/terms  used  in  the  analysis  of  the  results  of  the  model  are  as 
follows: 

•  Gross  (provincial)  output,  is  the  total  value  of  output  of  the  economy  which  will  be 
used  for  further  processing  in  the  economy. 

•  Value  added,  is  a  measure  of  net  output  which  avoids  double  counting  of  products 
sold  during  the  accounting  period  by  including  only  final  goods.  For  example,  in  final 
output,  chairs  are  included,  whereas  the  wood  that  goes  into  making  them  does  not 
appear  separately  as  a  final  output.  Value  added  is  equal  to  income  (gross  provincial 
income)  and  is  calculated  by  adding  together  wages,  interest,  rent  and  profits. 
Alternatively,  value  added  is  equal  to  revenues  minus  the  total  cost  of  purchased 
inputs. 

•  Labour  income,  equals  the  total  value  of  wage  and  salary  payments  to  employees. 
Labour  income  is  used  as  a  measure  of  changes  in  household  (consumer) 
expendimres. 

•  Taxes,  are  the  direct  and  indirect  income  received  by  municipalities  and  the  province 
from  all  sources. 

•  Employment,  is  the  amount  of  labour  time  used  in  production,  measured  in  person- 
years. 

The  first  scenario  is  the  current  trend  scenario  where  the  future  is  profiled  to  maintain  the 
same  trends  and  practices  in  existence  in  1989  and  no  basic  changes  are  allowed  in  the 
policy  framework  or  in  the  operating  principles  of  the  economy  or  in  current  waste 
management  activities.  The  other  four  scenarios  are  as  follows:  Ontario's  waste  reduction 
action  plan,  economic  measures  scenario,  regulatory  measures  scenario;  and  selected 
combination  of  economic  and  regulatory  measures  scenario.  Details  of  each  of  these 
scenarios  are  found  in  Chapter  3  of  the  report 

The  macroeconomic  impacts  of  the  scenarios  on  the  Ontario  economy  in  1992  and  2000 
are  presented  in  Table  27.  The  reference  year  for  all  the  scenarios  is  1989  and  all  the 
results  are  expressed  in  1989  dollars.  The  results  of  each  scenario  for  the  years  1992  and 
2000  are  presented  below. 
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Like  the  WMPM,  sensitivity  analysis  was  not  conducted  on  the  macroeconomic  impacts 
model.  The  impacts  model  is  a  linear  model  and  small  changes  in  the  model's  parameters 
would  result  in  corresponding  small  changes  in  the  model's  results.  However,  the 
reduction  in  exports  of  pulp  and  newsprint  scenario  used  for  comparison  with  the  waste 
diversion  policy  scenarios  illustrates  the  sensitivity  of  certain  regions  and  domestic 
industrial  sectors  to  large  shifts  in  export  demand  resulting  from  changes  in  domestic 
waste  management  policy. 

Table  28  and  Table  29  present  the  absolute  and  relative  impact  of  each  waste  diversion 
scenario. 


7.1     Current  trend  scenario 

In  1992,  the  current  trend  has  a  gross  output  of  $447  billion  (1989$),  resulting  in  5.4 
million  person  years  of  employment  in  Ontario.  In  2000,  the  current  trend  gross  output  is 
expected  to  increase  to  $473  billion  (1989$)  with  5.7  million  person  years  of  employment. 
The  current  trend  value  added  in  1992  is  $311.3  biUion  and  $341.1  billion  in  2000. 
Labour  income  (consumer  expenditures)  in  the  current  trend  is  $151.9  billion  in  1992  and 
$171.7  billion  in  2000.  Current  trend  taxes  rise  from  $50.3  billion  in  1992  to  $51.7  billion 
in  2000. 


7.2     Ontario  waste  reduction  action  plan  scenario 

In  1992,  the  WRAP  scenario  results  in  a  gross  output  of  $440.4  billion  (1989$),  which  is 
$6.1  billion  or  1.4  per  cent  lower  than  the  current  trend  in  1992.  In  2000,  GDP  is  forecast 
to  increase  to  $470.4  billion  (1989$)  which  is  only  $2.7  bilUon,  0.6  per  cent,  lower  than 
the  expected  current  trend.  The  value  added  decreases  from  the  current  trend  in  1992  by 
$0.6  billion,  or  0.2  per  cent,  and  in  2000  by  $0.4  billion  from  the  current  trend,  or  0.1  per 
cent 

The  resulting  loss  in  labour  income  (consumer  expenditures)  arising  from  the  WRAP 
scenario  relative  to  the  current  trend  is  $1.2  billion  (0.8  per  cent  of  current  trend  labour 
income)  in  1992  and  $1.1  billion  (0.6  per  cent)  in  2000.  Government  tax  revenue 
(combined  provincial  and  municipal)  is  expected  to  decrease  by  $  0.2  billion,  0.4  per  cent, 
in  1992  and  $0.8  billion,  1.5  per  cent,  in  2000,  relative  to  the  current  trend. 

The  WRAP  scenario  results  in  a  decrease  of  5,330  person  years,  or  0.1  per  cent,  of 
employment.  In  2000,  employment  is  expected  to  decrease  5,870  person  years,  or  0. 1  per 
cent  from  the  current  trend  total. 
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Table  27 

Macroeconomic  impacts  of  each  scenario,  1992  and  2000 

1992  Aggregate  impacts  (billions  1989$) 


Scenario 

Gross 

Value 

Labour 

Taxes 

Employment 

output 

added 

income 

(person 

years) 

Current  trend 

$446.5 

$311.3 

$151.9 

$50.3 

5,389,564 

Waste  reduction 

$440.4 

$310.7 

$150.7 

$50.1 

5.384,236 

action  plan 

Economic  measures 

$440.3 

$310.7 

$150.7 

$50.1 

5,384,207 

Regulatory  measures 

$440.5 

$310.8 

$150.7 

$50.1 

5,384,264 

Selected  combination 

$440.5 

$310.8 

$150.7 

$50.1 

5.384,257 

of  economic  and 

regulatory  measures 

2000  Aggregate  impacts  (billions  1989$) 


Scenario 

Gross 
output 

Value 
added 

Labour 
income 

Taxes 

Employment 
(person 
years) 

Current  trend 

$473.1 

$341.1 

$171.7 

$52.5 

5,703,249 

Waste  reduction 
action  plan 

$470.4 

$340.7 

$170.6 

$51.7 

5,697,380 

Economic  measures 

$470.2 

$340.6 

$170.6 

$51.7 

5,697,330 

Regulatory  measures 

$470.6 

$340.8 

$170.7 

$51.7 

5,697,430 

Selected  combination 
of  economic  and 
regulatory  measures 

$470.5 

$340.8 

$170.6 

$51.7 

5,697,391 
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Table  28 

Difference  between  waste  diversion  scenario  and  current  trend,  1992  and  2000 

Difference  between  waste  diversion  scenario  and  current  trend,  1992  (billions  1989$) 


Scenario 

Gross 

Value 

Labour 

Taxes 

Employment 

output 

added 

income 

(person 

years) 

Waste  reduction 

($6.1) 

($0.6) 

($1.2) 

($0.2) 

(5,328) 

action  plai: 

Economic  measures 

($6.2) 

($0.6) 

($1.2) 

($0.2) 

(5,357) 

Regulatory  measures 

($6.0) 

($0.5) 

($1.2) 

($0.2) 

(5,300) 

Selected  combination 

($6.0) 

($0.5) 

($1.2) 

($0.2) 

(5,307) 

of  economic  and 

regulatory  measures 

Difference  between  waste  diversion  scenario  and  current  trend,  2000  (billions  1989$) 


Scenario 

Gross 

Value 

Labour 

Taxes 

Employment 

output 

added 

income 

(person 

years) 

Waste  reduction 

($2.7) 

($0.4) 

($1.1) 

($0.8) 

(5,869) 

action  plan 

Economic  measures 

($2.9) 

($0.5) 

($1.1) 

($0.8) 

(5,919) 

Regulatory  measures 

($2.5) 

($0.3) 

($1.0) 

($0.8) 

(5,819) 

Selected  combination 

($2.6) 

($0.3) 

($1.1) 

($0.8) 

(5,858) 

of  economic  and 

regulatory  measures 
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Table  29 

Change  between  waste  diversion  scenario  and  current  trend,  1992  and  2000 


Per  cent  change  between  waste  diversion  scenario  and  current  trend,  1992 


Scenario 

Gross 

Value 

Labour 

Taxes 

Employment 

output 

added 

income 

(person 
years) 

.  Waste  reduction 

(1.4%) 

(0.2%) 

(0.8%) 

(0.4%) 

(0.1%) 

action  plan 

Economic  measures 

(1.4%) 

(0.2%) 

(0.8%) 

(0.4%) 

(0.1%) 

Regulatory  measures 

(1.3%) 

(0.2%) 

(0.8%) 

(0.4%) 

(0.1%) 

Selected  combination 

(1.3%) 

(0.2%) 

(0.8%) 

(0.4%) 

(0.1%) 

of  economic  and 

regulatory  measures 

Per  cent  change  between  waste  diversion  scenario  and  current  trend,  2000 


Scenario 

Gross 

Value 

Labour 

Taxes 

Employment 

output 

added 

income 

(person 

years) 

Waste  reduction 

(0.6%) 

(0.1%) 

(0.6%) 

(1.5%) 

(0.1%) 

action  plan 

Economic  measures 

(0.6%) 

(0.1%) 

(0.6%) 

(1.5%) 

(0.1%) 

Regulatory  measures 

(0.5%) 

(0.1%) 

(0.6%) 

(1.5%) 

(0.1%) 

Selected  combination 

(0.5%) 

(0.1%) 

(0.6%) 

(1.5%) 

(0.1%) 

of  economic  and 

regulatory  measures 
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All  industries  except  transportation  and  the  waste  management  sector  are  adversely 
affected  by  the  Ontario  waste  reduction  action  plan  scenario.  These  two  sectors — which 
are  major  components  of  the  Ontario  environmental  protection  industry  (EPl) — benefit 
from  increased  haulage  and  secondary  market  activities  due  to  IC&I  and  residential 
programs  (mandatory  source  separation,  expanded  Blue  Box  programs,  and  yard  and 
organic  waste  collection  programs).  A  major  impetus  for  increased  activity  in  these  sectors 
from  the  IC&I  sectors  is  the  findings  of  (legislated)  industrial  waste  audits.  The  industries 
which  would  be  most  affected  by  this  scenario  in  2000  are  agriculture,  food  and  beverage 
and  other  manufacturing  indusuies  as  a  result  of  changes  in  consumer  expenditures  and 
business  investment.  One  of  the  primary  reasons  for  changes  in  consumer  expenditures  is 
changing  preferences  due  to  mandatory  source  separation.  Consumers,  faced  with  such  a 
requirement  would  shift  their  preferences  to  more  durable,  less  packaged  and  less  "waste- 
intensive"  goods.  Knowledge  gained  from  industrial  waste  audits  also  has  a  similar  impact 
on  industrial  output  The  decline  in  agriculture  is  attributable  to  the  decline  in  activities  at 
tree  nurseries,  which  are  specifically  geared  for  the  forestry  sector  (i.e.  with  a  decline  in 
demand  for  forestry  products,  there  would  be  fewer  trees  harvested,  and  fewer  trees  to  be 
replaced.) 

The  decline  in  industrial  output  is  partially  offset  by  a  limited  expansion  of  the  waste 
management  sector  (environmental  protection  industries  related  to  waste  management) 
whose  activities  will  increase  by  2000  as  a  result  of  increased  recycling  activities.  The 
decline  in  provincial  output  will  be  felt  most  heavily  in  Northern  Ontario  where  most 
primary  resource  extraction  occurs  (forestry  and  mining).  Losses  in  the  Greater  Toronto 
Area  (GTA),  where  many  goods  and  services  industries  are  located,  will  be  large  in  the 
absolute  sense,  but  only  represents  a  decline  of  0.06  per  cent  in  GTA  employment.  Only 
Central  Ontario  is  expected  to  receive  positive  economic  impacts  through  increased 
transportation  activities. 

Negative  impacts  in  the  textiles,  construction,  trade  and  services  sectors  (Tables  31  to  34) 
are  due  to  the  sensitivity  of  these  sectors  to  fluctuations  (eg.  recessions)  within  the 
Ontario  economy.  These  sectors  will  experience  a  decline  in  output  and  employment  and 
may  be  forced  to  respond  by  making  structural  changes,  such  as  "down-sizing". 


7.3     Economic  measures  scenario 

In  1992,  the  economic  measures  scenario  results  in  a  gross  output  of  $440.3  billion 
(1989$),  which  is  $6.2  bilUon,  1.4  per  cent,  lower  than  the  current  trend  in  1992.  In  2000, 
GDP  is  forecast  to  increase  to  $470.2  billion  (1989$)  which  is  only  $2.9  billion,  0.6  per 
cent,  lower  than  the  expected  current  trend.  The  value  added  decreases  from  the  current 
trend  in  1992  by  $0.6  billion,  or  0.2  per  cent,  and  in  2000  by  $0.5  billion  from  the  current 
trend,  or  0.1  per  cent. 
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The  resulting  loss  in  labour  income  (consumer  expenditures)  arising  from  the  economic 
measures  scenario  relative  to  the  current  trend  is  $1.2  billion  (0.8  per  cent  of  current  trend 
labour  income)  in  1992  and  $1.1  billion  (0.6  per  cent)  in  2000.  Government  tax  revenue 
(combined  provincial  and  municipal)  is  expected  to  decrease  by  $  0.2  billion,  0.4  per  cent, 
in  1992  and  $0.8  billion,  1.5  per  cent,  in  2000,  relative  to  the  current  trend. 

The  economic  measures  scenario  results  in  a  decrease  of  5,300  person  years,  or  0.1  per 
cent,  of  employment.  In  2000,  employment  is  expected  to  decrease  5,900  person  years,  or 
0. 1  per  cent  from  the  current  trend  total. 

All  industries  except  transportation  and  the  waste  management  sector  are  affected  by  the 
economic  measures  scenario.  These  two  sectors  (which  are  major  components  of  the  EPI) 
benefit  from  increased  haulage  and  secondary  market  activities.  The  industries  most 
affected  by  this  scenario  in  2000  are  agriculture,  printing,  food  and  beverage,  and 
miscellaneous  manufacturing  industries  as  a  result  of  changes  in  consumer  expenditure 
and  business  investment.  It  is  anticipated  that  packaging  taxes,  user  charges  and  virgin 
materials  taxes  would  have  a  significant  impact  on  these  sectors,  with  the  exception  of 
agriculture.  Industries  would  have  to  alter  their  production  mix  to  produce  items  which 
have  a  higher  recycled  content  and  less  packaging.  The  remainder  of  these  measures  will 
have  a  limited  impact.  All  of  these  measures  invoke  the  "polluter  pays"  principle  and 
create  incentives  for  increased  use  of  secondary  materials  in  the  manufacture  of  products. 
The  decline  in  agriculture  is  attributable  to  the  decline  in  activities  at  tree  nurseries,  which 
are  specifically  geared  for  the  forestry  sector  (i.e.  with  a  decline  in  demand  for  forestry 
products,  there  would  be  fewer  trees  harvested,  and  fewer  trees  to  be  replaced). 

The  decline  in  industrial  output  includes  the  waste  management  sector  (environmental 
protection  industries  related  to  waste  management)  whose  activities  decrease  by  2000  as  a 
result  of  lower  demand  for  waste  management  services.  The  decline  in  output  will  be  felt 
most  heavily  in  Northern  Ontario  where  most  primary  resource  extraction  occurs  (foresu^ 
and  mining).  Losses  in  the  GTA,  where  many  goods  and  services  industries  are  located 
will  be  large  in  the  absolute  sense,  but  only  represent  a  decline  of  0.06  per  cent  in  GTA 
employment,  in  both  1992  and  2000.  Central  Ontario  is  expected  to  receive  positive 
economic  impacts  because  of  increased  transportation  activities. 

Negative  impacts  in  the  textiles,  construction,  trade  and  services  sectors  (Tables  31  to  34) 
are  due  to  the  sensitivity  of  these  sectors  to  fluctuations  (eg.  recessions)  within  the 
Ontario  economy.  These  sectors  will  experience  a  decline  in  output  and  employment  and 
may  be  forced  to  respond  by  making  structural  changes,  such  as  "down-sizing". 

It  should  be  noted  that  the  economic  measures  scenario  only  diverts  slightly  more  waste 
than  the  WRAP  scenario;  and  substantially  less  than  the  regulatory  and  selected 
combination  scenarios.  This  is  because  small  changes  in  pricing  mechanisms  (the  net 
effect  of  the  economic  measures  scenario)  are  not  enough  to  encourage  compliance  at  a 
level  which  is  greater  than  any  program  which  is  currently  being  undertaken.  However, 
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compared  to  the  WRAP  scenario,  the  costs  of  waste  management  to  the  province  are 
substantially  less  -  in  1992,  an  incremental  cost  of  implementation  of  $200,000  (1989$), 
and  in  2000,  a  provincial  savings  of  $500,000  (1989$). 

The  economic  measure  scenario  also  results  in  the  greatest  declines  in  gross  output  and 
employment  from  the  current  trend.  For  1992,  gross  output  would  be  approximately  $100 
million  (1989$),  and  approximately  $200  million  (1989$)  in  2000,  less  than  the  WRAP 
scenario.  Given  the  measures  employed  in  this  strategy,  the  cost  of  compliance  will  be 
primarily  borne  by  the  private  sector.  However,  the  private  sector  is  sensitive  to 
fluctuations  (eg.  recessions)  in  the  economy.  Any  structural  changes  required  by  the 
private  sector  would  be  reflected  in  "down-sizing"  (of  an  industry).  Thus,  declines  in 
output  and  employment  are  greater  than  that  of  the  WRAP  scenario  and  the  other 
scenarios  which  contain  regulatory  measures. 


7.4     Regulatory  measures  scenario 

In  1992,  the  regulatory  measures  scenario  results  in  a  gross  output  of  $447  billion 
(1989$),  which  is  $6.0  billion,  1.3  per  cent  lower  than  the  current  trend  in  1992.  In  2000, 
GDP  is  forecast  to  increase  to  $470.6  billion  (1989$)  which  is  only  $2.5  billion,  0.5  per 
cent,  lower  than  the  expected  current  trend.  The  value  added  decreases  from  the  current 
trend  in  1992  by  $0.5  billion,  or  0.2  per  cent,  and  in  2000  by  $0.3  billion  from  the  current 
trend,  or  0.1  per  cent. 

The  resulting  loss  in  labour  income  (consumer  expenditures)  arising  from  the  economic 
measures  scenario  relative  to  the  current  trend  is  $1.2  billion  (0.8  per  cent  of  current  trend 
labour  income)  in  1992  and  $1.1  billion  (0.6  per  cent)  in  2000.  Government  tax  revenue 
(combined  provincial  and  municipal)  is  expected  to  decrease  by  $  0.2  billion,  0.4  per  cent, 
in  1992  and  $0.8  bilUon,  1.5  per  cent,  in  2000,  relative  to  the  current  trend. 

The  regulatory  measures  scenario  results  in  a  decrease  of  5,300  person  years,  or  0.1  per 
cent,  of  employment.  In  2000,  employment  is  expected  to  decrease  5,820  person  years,  or 
0. 1  per  cent  from  the  current  trend  total. 

All  industries  except  transportation  and  the  waste  management  sector  are  adversely 
affected  by  the  regulatory  measures  scenario.  The  industries  which  would  be  most  affected 
by  this  scenario  in  2000  are  agriculture,  textiles,  food  and  beverage,  printing  and 
miscellaneous  manufacturing.  It  is  anticipated  that  the  decline  in  output  in  the  latter  three 
sectors  is  attributable  to  the  imposition  of  recycled  content  regulation.  These  industries  are 
affected  as  follows:  food  &  beverage  -  compliance  depends  on  the  packaging  industry's 
supply  of  an  adequate  quantity  of  material;  printing  -  less  virgin  material  is  required  in 
paper  and  packaging;  and  miscellaneous  manufacturing  -  time  to  convert  production 
technologies  to  utilize  more  secondary  materials  (see  Appendix  A).  This  decline  in  output 
is  partially  offset  by  the  EPI  (transportation  and  waste  management  sectors),  whose  output 
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will  rise  as  the  demand  for  haulage  of  secondary  materials  will  increase  (which  is  also  due 
to  landfill  bans).  Mandatory  processing  of  solid  waste  collected  would  also  lead  to 
increase  haulage  and  secondary  market  activity.   Education  programs,  yard  and  organic 
waste  collection,  mandatory  source  separation  and  industrial  waste  audits  will  contribute 
to  waste  diversion  and  economic  activity  in  a  manner  similar  to  the  WRAP  scenario.  The 
decline  in  agriculture  is  attributable  to  the  decline  in  activities  at  ttee  nurseries,  which  are 
specifically  geared  for  the  forestry  sector  (i.e.  with  a  decline  in  demand  for  forestry 
products,  there  would  be  fewer  trees  harvested,  and  fewer  trees  to  be  replaced). 

Negative  impacts  in  the  textiles,  construction,  trade  and  services  sectors  (Tables  3 1  to  34) 
are  due  to  the  sensitivity  of  these  sectors  to  fluctuations  (eg.  recessions)  within  the 
Ontario  economy.  These  sectors  will  experience  a  decline  in  output  and  employment  and 
may  be  forced  to  respond  by  making  structural  changes,  such  as  "down-sizing". 

The  decline  in  provincial  output  will  be  felt  most  heavily  in  Northern  Ontario  where  most 
primary  resource  extraction  occurs  (forestry  and  mining).  Losses  in  the  GTA,  where  a 
great  deal  of  goods  and  services  industries  exist,  will  be  large  in  the  absolute  sense,  but 
only  represents  a  decline  of  0.05  per  cent  in  GTA  employment,  for  both  1992  and  2000. 
Only  Central  Ontario  is  expected  to  receive  positive  economic  impacts  through  increased 
transportation  activities. 


7.6     Selected  combination  of  economic  and  regulatory 
measures  scenario 

In  1992,  the  selected  combination  of  economic  and  regulatory  measures  scenario  results  in 
a  gross  output  of  $440.5  bilUon  (1989$),  which  is  $6.0  billion,  1.3  per  cent,  lower  than 
the  current  trend  in  1992.  In  2000,  GDP  is  forecast  to  increase  to  $470.5  bUlion  (1989$) 
which  is  only  $2.6  billion,  0.5  per  cent,  lower  than  the  expected  current  trend.  The  value 
added  decreases  from  the  current  trend  in  1992  by  $0.5  billion,  or  0.2  per  cent,  and  in 
2000  by  $0.3  billion  from  the  current  trend,  or  0.1  per  cent 

The  resulting  loss  in  labour  income  (consumer  expenditures)  arising  from  the  economic 
measures  scenario  relative  to  the  current  trend  is  $1.2  billion  (0.8  per  cent  of  current  trend 
labour  income)  in  1992  and  $1.1  biUion  (0.6  per  cent)  in  2000.  Govemment  tax  revenue 
(combined  provincial  and  municipal)  is  expected  to  decrease  by  $  0.2  billion,  0.4  per  cent, 
in  1992  and  $0.8  billion,  1.5  per  cent,  in  2000  relative  to  the  current  trend. 

The  selected  combination  of  economic  and  regulatory  measures  scenario  results  in  a 
decrease  of  5,300  person  years,  or  0.1  per  cent,  of  employment.  In  2000,  employment  is 
expected  to  decrease  5,860  person  years,  or  0.1  per  cent  from  the  current  trend  total. 

All  industries  except  transportation  and  the  waste  management  sector  are  adversely 
affected  by  the  selected  combination  of  economic  and  regulatory  measures  scenario.  These 
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two  sectors  (which  are  major  components  of  the  EPI)  benefit  from  increased  haulage  and 
secondary  market  activities.  The  industries  which  would  be  most  affected  by  this  scenario 
in  2000  are  agriculture,  textiles,  miscellaneous  manufacturing,  and  food  and  beverage 
industries  as  a  result  of  changes  in  consumer  expenditures  and  business  investment.  The 
decline  in  agriculture  is  attributable  to  the  decline  in  activities  at  tree  nurseries,  which  are 
specifically  geared  for  the  forestry  sector  (i.e.  with  a  decline  in  demand  for  forestry 
products,  there  would  be  less  trees  harvested,  and  less  trees  to  be  replaced). 

The  decline  in  industrial  output  is  offset  by  an  expanded  waste  management  sector 
(environmental  protection  industries  related  to  waste  management)  whose  activities  will 
increase  as  a  result  of  increased  recycling  activities,  particularly  in  the  transportation  of 
recyclable  materials.  The  decline  in  provincial  output  will  be  felt  most  heavily  in  Northern 
Ontario  where  most  primary  resource  extraction  occurs  (forestry  and  mining).  Losses  in 
the  GTA,  where  a  great  deal  of  goods  and  services  industries  exist,  will  be  large  in  the 
absolute  sense,  but  only  represents  a  decline  of  0.05  per  cent  in  GTA  employment,  for 
both  1992  and  2000.   Only  Cenu^al  Ontario  is  expected  to  receive  positive  economic 
impacts  through  increased  transportation  activities. 

Negative  impacts  in  the  textiles,  construction,  trade  and  services  sectors  (Tables  31  to  34) 
are  due  to  the  fact  that  these  sectors  are  sensitive  to  fluctuations  (eg.  recessions)  within 
the  Ontario  economy.  These  sectors  will  experience  a  decline  in  output  and  employment 
and  may  be  forced  to  respond  by  making  structural  changes,  such  as  "down-sizing". 

Compared  to  the  regulatory  scenario,  the  selected  combination  scenario  diverts  4  per  cent 
and  1  per  cent  more  waste  from  landfill  and  incineration  in  1992  and  2000,  respectively. 
The  combined  effect  of  economic  and  regulatory  measures  has  a  significant  impact  in 
public  sector  spending,  when  compared  to  the  WRAP  and  regulatory  measures  scenario. 
In  2000,  the  public  sector  costs  of  waste  management  for  the  selected  combination 
scenario  are  less  than  half  of  the  regulatory  scenario  ($4.6  million  versus  $10.5  million). 
This  indicates  that  economic  instruments,  when  used  in  tandem  with  regulatory  controls, 
reduce  public  sector  costs  compared  to  strict  regulatory  regime  (which  requires  monitoring 
and  enforcement  from  the  public  sector).  The  combination  of  economic  and  regulatory 
measures  induces  a  greater  allocative  efficiency  (of  financial  and  human  resources)  when 
implementing  public  sector  programs. 

Except  for  the  waste  diverted  and  public  sector  costs  of  waste  management,  the  impacts  of 
the  regulatory  and  selected  combination  scenarios  are  relatively  the  same  for  1992. 
However,  in  2000,  it  is  anticipated  that  gross  output  and  labour  income  for  the  selected 
combination  scenario  will  be  approximately  $100  million  less  than  the  regulatory 
measures  scenario.  It  is  the  inclusion  of  economic  measures  that  results  in  this  decline  in 
the  selected  combination  scenario.  The  costs  of  the  measures  included  in  the  economic 
measures  scenario  will  be  primarily  borne  by  the  private  sector.  The  private  sector  is 
sensitive  to  fluctuations  (eg.  recessions)  in  the  economy.  Structural  changes  required  by 
the  private  sector,  as  a  result  of  these  economic  measures  reflect  "down-sizing"  (of  an 
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industry),  more  so  than  any  regulatory  measure.  Therefore,  any  decline  in  output  and 
unemployment  will  be  greater  than  that  of  the  regulatory  measures  scenario. 


7.6    Summary  of  economic  impacts 

The  following  is  a  summary  of  the  economic  impacts  of  the  four  waste  diversion 
scenarios  relative  to  the  current  trend. 

•  The  four  waste  diversion  scenarios  have  marginally  negative  impacts  on  the  Ontario 
economy  as  measured  by  gross  output,  value  added  (including  business  investment), 
labour  income  (consumer  expenditures),  taxes  (provincial  and  municipal),  and  person 
years  of  employment,  reflecting  the  relatively  small  size  of  the  solid  waste 
management  sector  in  the  Ontario  economy,  about  $1  billion  (1989$)  of  total  direct 
expendimres  in  both  1992  and  2000.  Also,  the  four  waste  diversion  policy  scenarios 
have  little  effect  on  the  actual  amount  of  public  or  private  sectors  expenditures  on 
waste  management  but  do  change  the  relative  distribution  of  these  expenditures 
between  waste  disposal  activities  and  3R's  programs. 

•  The  economic  measures  scenario  has  a  slightly  greater  negative  impact  on  the  Ontario 
economy  (current  trend)  than  the  other  three  waste  diversion  scenarios  because  of  its 
reliance  on  private  sector  compliance,  who  in  response  to  the  structural  change  in 
production  required,  "down-size"  their  operation.  The  regulatory  measures  scenario 
imparts  the  least  impact  on  the  Ontario  economy  compared  to  the  other  scenarios.  The 
variation  in  the  impact  of  these  two  scenarios  reflects  the  different  impact  each 
scenario  has  on  the  waste  management  sector,  in  both  the  level  of  activity  and  the 
type  of  activities  undertaken,  and  how  these  differences  impact  on  the  provincial 
economy.  The  economic  measures  scenario  is  the  only  scenario  where  the  waste 
management  sector  (EPI  activity  related  to  waste  management)  is  smaller  in  2000 
relative  to  the  current  trend,  reflecting  greater  source  reduction.  The  regulatory 
measures  scenario  results  in  the  largest  increase  in  size  of  the  waste  management 
sector  by  2000,  as  a  result  of  greater  recycling  relative  to  the  other  scenarios. 

•  Of  the  foiu"  scenarios,  the  economic  measures  scenario  places  the  greatest  cost  of 
compliance  on  the  private  sector.  The  private  sector,  faced  with  user  charges, 
packaging  and  virgin  material  taxes,  and  increased  landfill  tipping  fees,  will  have  to 
adjust  their  product  mix  through  private  initiatives,  to  reduce  thç  burden  of  these 
added  costs.  Only  when  subsidies  are  offered  to  the  private  sector  (i.e.  to  assist  and/or 
induce  compliance)  would  public  sector  costs  be  incurred.  For  the  other  scenarios, 
public  sector  funds  are  required  to  provide  support  for  monitoring  and  enforcement  of 
waste  management  initiatives. 

•  From  an  efficiency  perspective,  economic  instruments  allow  for  better  allocation  of 
public  sector  resources  (financial  and  human)  -  when  comparing  the  regulatory 
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scenario  with  the  selected  combination  of  regulatory  and  economic  measures  scenario, 
the  latter  achieves  a  higher  diversion  rate  at  less  than  half  the  cost  to  the  public  sector 
in  2000. 

The  sectors  that  are  primarily  affected  by  these  scenarios  are  agriculture,  food  and 
beverage,  printing,  miscellaneous  manufacturing  and  textiles.  Agriculture  is  affected 
through  its  relation  to  forestry — as  less  virgin  paper  stock  is  required,  less  trees  will 
be  harvested,  and  activity  at  tree  nurseries  is  reduced  in  Ontario.  These  scenarios 
affect  the  food  and  beverage,  printing  and  miscellaneous  manufacturing  sectors  in 
changing  the  production  mix  of  affected  industries  and  requiring  greater  attention  to 
"in-house"  waste  management  activities.  Impacts  on  the  textiles  sector  are  attributable 
to  its  sensitivity  to  fluctuations  in  demand  within  the  Ontario  economy.  The  textile 
sector  will  experience  a  decline  in  output  and  employment  and  may  be  expected  to 
respond  by  making  structural  changes  including  "down-sizing". 

The  scenarios  suggest  that  the  EPI  sector  will  be  a  growth  sector  over  the  period  1992 
to  2000.  The  transportation  and  waste  management  sectors  will  benefit  from  increased 
haulage  and  increased  secondary  market  activities. 

The  feedback  mechanisms,  through  consumers'  tastes  and  preferences,  will  reinforce 
the  need  and  the  desire  for  industries  to  comply  with  waste  management  measures. 

The  economic  impact  of  all  four  waste  diversion  scenarios  is  less  in  2000  relative  to 
1992. 

Each  scenario  results  in  a  decrease  in  economic  activity  in  both  1992  and  2000 
relative  to  the  current  trend. 

All  four  waste  diversion  scenarios  have  the  same  relative  impact  on  the  provincial 
value  added,  labour  income,  taxes  and  person  years  of  employment  in  both  1992  and 
2000. 

For  each  of  the  scenarios,  the  decline  in  provincial  output  and  employment  will  be 
most  prevalent  in  Northern  Ontario  where  most  primary  resource  extraction  occurs 
(forestry  and  mining).  Losses  in  the  GTA,  where  many  goods  and  services  industries 
exists,  will  be  large  in  the  absolute  sense,  but  only  represents  a  decline  of  0.05  per 
cent  to  0.06  per  cent  in  GTA  employment,  for  both  1992  and  2000.  The  increased 
demand  for  transportation  activities  in  Central  Ontario  leads  to  positive  economic 
impacts  in  the  region,  the  only  region  with  a  net  positive  impact 
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7.7     Employment  impacts 

The  raacroeconomic  impacts  on  person  years  of  employment  of  each  scenario  and  change 
in  the  export  of  the  goods  and  services  for  Ontario  were  examined  on  sectoral 
employment  and  for  six  composite  geographic  regions  in  the  Province.  The  change  in 
exports  reflects  a  reduction  of  25  per  cent  in  1992  and  50  per  cent  reduction  in  2000  of 
virgin  pulp  and  newsprint  exports,  applied  to  the  current  trend  export  of  pulp  and 
newsprint  The  export  reduction  scenario  indicates  the  expected  impact  of  recycling  efforts 
outside  Ontario  on  the  provincial  economy. 

The  25  sectors  used  for  analysis  of  the  employment  impacts  of  each  scenario  are  those 
that  correspond  closely  to  IMC  sectors  for  which  data  on  waste  generation  coefficients  are 

available.  The  aggregation  of  the  counties  included  in  each  region  is  presented  in 
Table  30.  The  effects  on  employment  highlights  the  effects  each  scenario  will  have  on  the 
provincial  economy  relative  to  the  current  trend  and  a  reduction  in  the  export  of  pulp  and 
newsprint 

Table  3 1  to  Table  38  present  the  employment  impact  data  associated  with  each  of  the 
scenarios  for  1992  and  the  year  2000. 


7.7.1     Changes  in  employment  by  industry 

Exports  reduction  scenario 

A  loss  of  about  27  thousand  person  years  of  employment  in  1992  relative  to  the  current 
trend,  occurs  in  the  25  per  cent  reduction  of  exports  scenario  (Table  31).  This  is 
equivalent  to  about  one-half  of  one  per  cent  of  total  person  years  of  employment  in 
Ontario  in  1992  (Table  32).  All  industrial  sectors  are  expected  to  lose  person  years  of 
employment  About  70  per  cent  of  the  person  years  lost  (19.2  thousand)  are  in  the  paper 
manufactiuing,  trade  and  services  sectors  of  the  economy. 

A  loss  of  58  thousand  person  years  of  employment  in  2000  relative  to  the  current  trend, 
occurs  in  the  50  per  cent  reduction  of  exports  scenario  (Table  33).  This  is  equivalent  to 
about  one  per  cent  of  total  person  years  of  employment  in  Ontario  in  2000  (Table  34).  All 
industrial  sectors  are  expected  to  lose  person  years  of  employment  About  70  per  cent  of 
the  person  years  lost  (41  thousand)  are  in  the  paper  manufacturing,  trade  and  services 
sectors  of  the  economy. 

The  largest  loss  in  employment  relative  to  the  current  trend  in  the  25  per  cent  reduction  of 
exports  scenario  (in  1992)  are  in  the  forestry  (10  per  cent),  wood  (3  per  cent)  and  paper 
(13  per  cent)  sectors  (Table  32).  The  major  employment  losses  relative  to  the  current 
trend  in  the  50  per  cent  reduction  of  exports  scenario  (in  2000)  are  as  follows: 
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Table  30 

County  composition  of  regions 


Eastern  Ontario 

Central  Ontario 

Southwestern  Ontario 

Storraont,  Dundas,  Glen. 

Dufferin 

Hamilton 

Prescott  &  Russell 

Wellington 

St.  Catharines-Niagara 
Falls 

Ottawa-Carleton 

Bruce 

Haldimand-Norfolk 

Leeds  &  Grenville 

Grey 

Brant 

Lanark 

Simcoe 

Waterloo 

Frontenac 

Muskoka 

Perth 

Lennox  &  Addington 

Haliburton 

Oxford 

Hastings  (Trenton  SA) 

Elgin 

Prince  Edward  (Belleville 

SA) 

Kent 

Northumberland  (Cobourg 
SA) 

Essex 

Peterborough 

Lambton 

Victoria 

Middlesex 

Renfrew 

Huron 

Northeastern  Ontario 

Northwestern 
Ontario 

Greater  Toronto  area 

Nippissing 

Thunder  Bay 

Durham  (Oshawa  SA) 

Parry  Sound 

Rainy  River 

York 

Manitonlin 

Kenora 

Toronto 

Sudbury 

Peel 

Sudbury 

Halton 

Timiskaming 

Cochrane 

Algoma 

113 


Table  31 

Differences  between  current  trend  and  scenarios,  Ontario  employment  by  industry,  1992, 
change  in  employment 


Total  person  y«ars 

Agrictiltare 

Forestry 

Fkhlng 

Mining 

Food& 
beverage 

Primary 
leSUes 

KnllUng  & 
weaving 

Scniario 

TRIMl 

TRIM-2 

TIUM-3 

TlUM-4 

TRIM-5 

TRIM-* 

TRlM-7 

25%  opott  reducSoo 

(607) 

(1.159) 

(2) 

(80) 

(380) 

(100) 

(148) 

Waste  fcdoctton  actioG  plan 

(273) 

(11) 

(1) 

(93) 

(170) 

(47) 

(86) 

EcoGOimc 

(263) 

(10) 

0 

(90) 

(164) 

(*6) 

(83) 

Regnlaiofy 

(287) 

(12) 

(1) 

(98) 

(179) 

(50) 

(91) 

Selected  combioaiion  of 

(282) 

(11) 

(1) 

(97) 

(176) 

(49) 

(90) 

ecoDomic  and  regoJatory 

Wood 

Fnrnltart 

Paper 

Printing 

Primary 
metals 

Fabricated 
OKlals 

M^l^ery 

Secnario 

TRIM-8 

TRIM-9 

TRlM-10 

TRIM-ll 

TRIM-U 

TRIM- 13 

TRIM-14 

25*  expon  reduaioo 

(719) 

(68) 

a.209) 

(30S) 

(66) 

(131) 

(55) 

Wasie  rcducnoo  actioo  plan 

(31) 

(48) 

(67) 

(122) 

(35) 

(90) 

(55) 

Ecooamic 

(30) 

(46) 

(65) 

(118) 

(34) 

(86) 

(52) 

Regolaiory 

(33) 

(50) 

(71) 

(128) 

(37) 

(94) 

(57) 

Selected  cotnbioatiOD  of 

(32) 

(49) 

(«9) 

(126) 

(36) 

(93) 

(56) 

economic  and  legnlatoiy 

Transport 

Electrical 

Noa-metal 

Rcnning/ 

Chemkal 

Miscellaixoas 

Const  roction 

eqaipment 

products 

petrochemical 

manoCactarin 
8 

Scenario 

TRIM- 15 

TRIM-U 

TRIM-17 

TRIM- 18 

TRIM-19 

TRIM-20 

TRIM-21 

25*  expon  reductioii 

(170) 

(150) 

(51) 

(149) 

(361) 

(298) 

(252) 

Waste  reductioii  actioo  plan 

(115) 

(100) 

(28) 

(2) 

(87) 

(165) 

(571) 

Econome 

(112) 

(96) 

(27) 

(2) 

(83) 

(158) 

(550) 

Regnlalofy 

(121) 

(106) 

(29) 

(2) 

(91) 

(173) 

(599) 

Selected  combiiiaiioa  of 

(120) 

(104) 

(29) 

(2) 

(90) 

(170) 

(591) 

ecooomic  «nd  legnlatoiy 

Transportai  icn 

Trade 

Serriets 

PnbGc 

AUIodiiSlry 

administration 

Sceaario 

TRIM-22 

TRIM-2} 

TRIM-24 

TRIM-2t 

TOTAL 

25*  expoft  rédaction 

(2JS4) 

(4J27) 

am) 

0 

(27.434) 

Waste  redaction  actioo  plan 

233 

(1*51) 

(1.503) 

0 

(5329) 

Ecooomic 

(fi) 

(1.791) 

(1AI6) 

0 

(5JS8) 

Regolaioty 

537 

(1.952)' 

(1.577) 

0 

(5301) 

Selected  combioatioo  of 

445 

(1.925) 

(1J55) 

0 

(5308) 

economic  and  legolaioiy 
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Table  32 

Change  between  current  trend  and  scenarios,  Ontario  employment  by  industry,  1992,  per 
cent  change  in  employment 


Percent 

Agriculture 

Forestry 

Tishing 

Mining 

Food& 
be<erage 

Primary 
textiles 

Knitting  & 
weaving 

Scenario 

TRIM-1 

TlUM-2 

TRIM-3 

TRIM-4 

TRIM-5 

TRIM-t 

TRIM-7 

25%  expoix  ttàacAcc 

-046% 

-9.79% 

-0i7* 

-0.19% 

-038% 

■047% 

-040% 

Waste  rednctioD  actioQ  p<aii 

-Oil* 

-0.09% 

-0.07* 

-022% 

-0.17* 

-Oi2% 

-Oi3% 

E«oonnc 

-0.20* 

-0.08% 

-0.05% 

-Oil* 

•0.16* 

-0i2% 

-0i2% 

Regolaiory 

-022% 

-aio* 

-aiOft 

-033* 

-0.18% 

-0i4% 

-0i4% 

Selected  combinatioa  of 

-Oil* 

-0.09* 

-0.10% 

-0.23* 

•0.17% 

-013% 

-0i4% 

economic  and  regulatoiy 

Wood 

FmUare 

Paper 

Printing 

Primary 
metals 

Fabricated 
metals 

Machinery 

Scénario 

TRIM-8 

TRIM-» 

TWM-W 

TRIM-n 

TRIM- 12 

TRIM- 13 

TRIM- 14 

25%  expon  redoctioQ 

-190% 

-0.17% 

•13.45% 

-0J9% 

-0.10% 

-0.15% 

-0.11% 

Waste  redactioD  actioo  plan 

-0.13% 

-0.12% 

-0.13% 

-0.16% 

-0.05% 

-0.11% 

-0.11% 

Ecoocmc 

-ai2* 

-0.11* 

-0.12% 

-ai5% 

-0.05% 

-0.10% 

-0.10% 

Regulatory 

-ai3» 

■0.12* 

-0.13% 

-ai6% 

-0.05% 

-an* 

-0.11% 

Selected  combioation  of 

-0.13% 

-0.12* 

•0.13* 

-0.16% 

-0.05% 

-0.11% 

-0.11% 

économie  and  regolaiory 

Transport 

ElectricaJ 

Non-metal 

Refining/ 

Chemical 

Miscellaneons 

Construction 

equipment 

producU 

petrochemical 

manufacturing 

Scenario 

TRIM-15 

TRIM-1« 

TIUM-17 

TRIM- 18 

TRIM-1» 

TRIM^20 

TRIM-21 

25%  «pan  rédaction 

-0.08* 

-0.15* 

-0.20% 

-0.74% 

-0.67% 

-030* 

-0.07% 

Waste  rednctiOQ  actioo  plaD 

-0.06% 

-0.10% 

-0.11% 

-0.01% 

-0.16% 

•0.17% 

-0.16* 

Ecoconic 

-OjOS» 

•Ou09« 

•aioft 

-OtOl* 

■0.15% 

-oie* 

-0.1S% 

Regoliloiy 

-awK 

-aio* 

-0.11* 

-0.01% 

-0.17* 

-ai7* 

-0.16* 

Selected  combimtioii  of 

-0.06% 

-0.10% 

-0.11% 

-0.01% 

-0.17% 

-0.17% 

-0.16% 

économie  and  regolatoiy 

Tranfportatlca 

Trade 

Services 

PubDc 

All 

administration 

Industry 

Scenario 

TRIM-22 

TRIM-23 

TWM-24 

TRIM-2« 

TOTAL 

2S*  expon  rednciioo 

-0.63% 

-036% 

-046% 

0.00% 

-0.51% 

Waste  ledoction  actioo  plan 

0.05» 

-0.15* 

-0J»% 

0.00* 

-0.10* 

EcoDOOUC 

OjOM 

-0l14« 

-(U)9« 

OjOO» 

•aim 

Regnlauny 

0.12* 

-0.16% 

-0.10* 

0.00% 

•0.10% 

Selected  cooobm^oo  of 

O.IO* 

-0.15* 

-0.10% 

0.00* 

-0.10* 
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Table  33 

Differences  between  current  trend  and  scenarios,  Ontario  employment  by  industry,  2000, 
change  in  employment 


ToUl  person  years 

Agriculture 

Forestry 

rEhing 

Mining 

Food& 
beverage 

Primary 
textiles 

Knitting  & 
weaving 

Scenario 

TRIM- 1 

TRIM  2 

TRIM- 3 

TRIM-4 

TRIM-S 

TRIM-6 

TRlM-7 

50*  export  teduaion 

(ia«2) 

(2J95) 

(6) 

(160) 

(807) 

(210) 

(313) 

(310) 

(12) 

(1) 

(40) 

(194) 

(54) 

(99) 

Waste  ledtKOOo  actioo  pUD 

Ecooomc 

(293) 

(11) 

(1) 

(34) 

(183) 

(51) 

(93) 

Regoiuoiy 

(326) 

(13) 

(1) 

(32) 

(205) 

(57) 

(104) 

Selected  condnoaiioii  of 

(317) 

(13) 

(1) 

(42) 

(198) 

(55) 

(101) 

ecooonïc  iDd  legolaioiy 

Wood 

Fnrnl.,.. 

Paper 

Printing 

Primary 
metals 

Fabricated 
metals 

Machinery 

Scenario 

TRIM-8 

TRIM-9 

TRIM- 10 

TRIM-ll 

TRIM-n 

TRIM-U 

TRIM-14 

50%  export  retbctioD 

(1.188) 

(143) 

(15.453) 

(648) 

(144) 

(287) 

(153) 

Waste  ledodion  aoioD  lian 

(36) 

(54) 

(79) 

(139) 

(39) 

(102) 

(62) 

Eccocdic 

(33) 

(51) 

(73) 

(131) 

(37) 

(96) 

(58) 

RegtiUtory 

(38) 

(57) 

(82) 

(146) 

(41) 

(108) 

(65) 

Selected  combinaiioti  of 

(36) 

(56) 

(79) 

(142) 

(40) 

(104) 

(63) 

ecoooinc  and  regolatoiy 

Transport 

Electrical 

NoD-meUl 

ReOning/ 

Chemical 

Miscellaneoas 

Construction 

eqnipnient 

pctrodiemical 

tpaqufftffiiritw 

Scenario 

TRIM-IS 

TRIM-K 

TRIM-17 

TRIM- 18 

TRIM-19 

TRIM-20 

TRIM-21 

50»  «port  reduction 

(362) 

(337) 

(106) 

(321) 

(788) 

(636) 

(532) 

Waste  reduoioo  actico  plan 

(133) 

(114) 

(31) 

(2) 

(100) 

(188) 

(651) 

EcoocŒic 

(124) 

(108) 

(29) 

(2) 

(93) 

(177) 

(613) 

ReioUioty 

(139) 

(120) 

(33) 

(3) 

(104) 

(198) 

(684) 

Selected  combioatiOQ  of 

(135) 

(116) 

(31) 

(2) 

(101) 

(192) 

(663) 

ecooomic  aod  legtilatory 

Transportation 

Trade 

Services 

Pnbnc 

AU 

administration 

indottry 

Scenario 

TRIM-22 

TRIM-23 

TRIM-24 

TRIM-26 

TOTAL 

50%  expoft  redoctioti 

(6378) 

(9.606) 

(15.915) 

0 

(S8/«70) 

Waste  ledjoion  actioa  plan 

407 

(2.122) 

(1.714) 

0 

(5*») 

Ecoocmic 

(11) 

(ZOOO) 

(U15) 

0 

(5519) 

Rcfolalaiy 

769 

(2J30) 

(1302) 

0 

(5318) 

Sckcted  conMnaiioo  of 

537 

(2.161) 

(1.746) 

0 

(5358) 

ecofxuDic  and  legolatoiy 
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Table  34 

Change  between  current  trend  and  scenarios,  Ontario  employment  by  industry,  2000,  per 
cent  change  in  employment 


Per  cent 

Agricaltnre 

Fortstry 

rsfajng 

Mining 

Food* 
beverage 

Primary 
textiles 

Knitting  tc 
weating 

Scenario 

TRIM-1 

TRIM-2 

TRIM-3 

TRIM-4 

TRIMS 

TRIM-* 

TRIM-7 

50%  export  rednctioo 

-0.91% 

-1939% 

-0.76% 

-036% 

-0.76% 

-0.94% 

-0.79% 

Wa&te  ledocooD  adioo  plan 

-0.22* 

-0.10% 

-0.15% 

-0.09* 

-0.18% 

•024% 

•025* 

Economic 

-0.21» 

-0.09* 

-0.11% 

-0.08* 

-0.17% 

•023% 

-024% 

Regolaloiy 

-Oi3* 

-0.10% 

-0.18% 

-0.07% 

-0.19% 

■025% 

•0.26% 

Selected  mrnihimtirm  of 

-0.23% 

-0.10% 

-0.16% 

-0.09% 

-019% 

•Oi5% 

■0J6% 

ecooonBc  aod  legolatory 

Wood 

Furnitim 

Paper 

Printing 

Primary 
metals 

Fabricated 
metals 

Machinery 

Sce^ri. 

TRIM-8 

TRlM-9 

TRIM-10 

TRIM-ll 

TRIM-12 

TRIM- 13 

TRIM-14 

50*  export  rédaction 

-5.68% 

-033% 

-27.00% 

-0.78% 

-OiO% 

-032% 

•078% 

Waste  tedactioo  actioo  plan 

-0.14% 

-0.13% 

-0.14% 

-0.17* 

-0.05% 

-0.11% 

■0.11% 

EccDomic 

-0.13% 

-0.12% 

-0.13% 

-0.16% 

-0.05% 

-0.11% 

-0.11% 

Regolatory 

-0:14« 

-0.13% 

-0.14% 

-0.18% 

-0.06* 

-0.12% 

-0.12% 

Selected  omnhimhoD  of 

-0.14% 

-0.13% 

-0.14% 

-0.17% 

-0.06% 

-0.12% 

■0.11% 

economic  nxl  regolatory 

Transport 

Electric 

Noo-meUl 

ReCning/ 

Chemical 

Miscellaneoas 

Constraction 

eqaipmeni 

prodads 

petrochemical 

mano£acttn-ij]g 

Sonario 

TRIM- IS 

TRIM-K 

TRIM-17 

TRIM-18 

TRIM-1» 

TRIM-20 

TRIM-21 

S0%  export  redoctioQ 

-0.17% 

-031% 

-039% 

-131% 

-138* 

-0.61% 

-0.14% 

Waste  redDctioD  actioo  pl3n 

-0.06% 

-0.11% 

-0.11* 

-001% 

-0.17% 

-0.18% 

-0.17* 

Econome 

-0.06% 

-0.10% 

-0.11* 

-001% 

-0.16% 

■0.17% 

-0.16* 

Regtilatory 

-0.06% 

-0.11* 

-0.12* 

-001% 

-0.18% 

-0.19% 

-0.18% 

Selected  ccmbiialion  of 

-0.06% 

-0.11* 

-0.12* 

-001% 

-0.18% 

-0.18% 

-0.17* 

ecoQoimc  sad  regolatoiy 

Tramportalioo 

Trade 

Serrkes 

PnbUc 

AUiodilMry 

administration 

Sc«i»ri« 

TRIM-22 

TRIM-23 

TRIM-24 

TRIM-5« 

TOTAL 

S0%  export  redoctioQ 

-1.29% 

-0.73% 

-0.92% 

0.00% 

-1.03% 

Waste  ledtictioil  actioo  plan 

0.08% 

-0.16% 

-0.10% 

0.00% 

-0.10% 

Ecooomc 

OjOM 

-0.15% 

-0.09* 

0.00% 

-0.10% 

Regulatory 

0.16* 

-0.17* 

-0.10% 

ooo* 

-0.10% 

Selecaed  rcmWratioo  of 

0.11% 

-0.16* 

■0.10% 

OMt, 

-0.10% 
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paper  (27  per  cent);  forestry  (19  per  cent);  and  wood  (6  per  cent)  (Table  34).  The  most 
adversely  affected  sectors  are  those  which  are  the  primary  employers  in  forestry  products 
related  sectors. 

The  loss  in  employment  in  the  export  reduction  case  is  a  result  of  a  decreased  demand  for 
virgin  pulp  and  newsprint  in  Ontario's  export  markets.  These  impacts  are  felt  most  heavily 
in  Northern  Ontario  where  most  of  the  paper,  wood  and  forestry  sector  activity  is  located. 


Waste  diversion  policy  scenarios 

All  four  waste  diversion  policy  scenarios  result  in  a  loss  of  about  5.300  person  years  of 
employment,  0.10  per  cent  of  total  person  years  of  employment,  in  1992.  In  2000,  the  loss 
in  employment  is  about  5,900  person  years  of  employment,  0.10  per  cent  of  total  person 
years  of  employment.  The  regulatory  measures  scenario  results  in  the  smallest  person 
years  of  employment  lost  in  2000,  5,800.  This  reflects  the  large  increase  in  economic 
activity  within  the  waste  management  sector  that  results  from  the  regulatory  measures 
scenario.  In  2000,  the  greatest  loss,  over  5,900  person  years  of  employment,  results  from 
the  economic  measures  scenario.  Job  losses  occur  in  all  sectors  (including  the  waste 
management  sector).  The  larger  impact  of  the  economic  measures  scenario  results  from  a 
lower  level  of  activity  in  the  waste  management  sector. 

The  only  sector  to  show  an  increase  in  employment  is  the  transportation  sector.  In  both 
1992  and  2000  the  regulatory  measures  scenario  results  in  the  largest  absolute  increase  in 
employment  in  the  transportation  sector.  The  selected  combination  of  economic  and 
regulatory  measures  scenario  and  the  WRAP  scenario  also  create  person  years  of 
employment  in  the  transportation  sector.  The  increase  in  transportation  employment  in 
these  scenarios  is  a  result  of  increased  recycling  activities  in  and  shifts  in  employment 
from  waste  disposal  to  3R's  activities  in  the  waste  management  sector  (environmental 
protection  industries  related  to  waste  management). 

The  economic  measures  scenario  is  the  only  waste  diversion  policy  scenario  where  a 
slight  loss  of  person  years  of  employment  occurs  in  the  transportation  sector.  This  reflects 
the  lower  level  of  economic  activity  within  the  entire  waste  management  sector  resulting 
from  this  scenario. 

The  largest  loss  in  employment  relative  to  the  current  trend  arising  from  the  four  waste 
diversion  policy  scenarios  in  both  1992  and  2000  are  in  the  primary  textiles  (0.25  per 
cent)  and  knitting  and  weaving  (0.25  per  cent)  and  agriculture  (0.20  per  cent).  The 
greatest  loss  in  absolute  person  years  of  employment  are  in  the  construction,  trade  and 
services  uidustries,  about  75  per  cent  of  total  person  years  lost. 

Person  years  of  employment  losses  arise  from  decreased  economic  activity  resulting  from 
increased  waste  diversion  activities  in  the  province.  These  declines  in  employment  are 
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partially  offset  by  increased  economic  activity  in  the  waste  management  sector  in  all 
scenarios  except  the  economic  measures  scenario.  (The  increases  in  waste  diversion 
activities  shifts  economic  activity  from  final  demand  to  intermediate  demand  in  the 
macroeconomic  model  lowering  sectoral  employment  estimated  from  final  demand). 
Employment  increases  in  the  transportation  sector  result  from  increased  activity  in  the 
recycling  stream  of  the  waste  management  sector.  In  addition  shifts  in  employment  from 
waste  disposal  to  3R's  activities  occurs  in  the  waste  management  sector  as  more  waste  is 
diverted  from  landfill. 


7.7.2    Changes  in  employment  by  region 

Table  35  to  Table  38  present  the  effects  on  person  years  of  employment  of  the  export 
reduction  scenario  and  the  four  waste  diversion  scenarios  by  region  for  the  years  1992  and 
2000. 

Table  35 

Differences  between  current  trend  and  scenarios,  employment  by  region,  1992 


Total  person  yeats 

Scenario 

Eastern  Ontario 

Central  Ontario 

Southwestern 
Ontario 

Northeastern 
Ontario 

25%  expert  reduction 

(3,545) 

(801) 

(6,013) 

(2,088) 

Waste  reduction  action  plan 

(168) 

116 

(843) 

(950) 

Econoniic  measuires 

(207) 

108 

(849) 

(925) 

Regulatory  measures 

(121) 

126 

(837) 

(984) 

Selected  combinaticai  of 

(135) 

124 

(839) 

(974) 

economic  and  regulatory 

measures 

Scenario 

Northwestern 
Ontario 

Greater 
Toronto  Area 

Total 

25%  export  reduction 

(2,547) 

(12,439) 

(27,434) 

Waste  reduction  action  plan 

(1.987) 

(1.496) 

(5.328) 

Econonùc  measures 

(1.930) 

(1.556) 

(5,357) 

Regulatory  measures 

C.061) 

(1.423) 

(5.300) 

Selected  combination  of 

(2,038) 

(1.445) 

(5.307) 

economic  and  regulatory 

measures 
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Table  36 

Differenœs  between  current  trend  and  scenarios,  employment  by  region,  1992 


Expressed  as  a  per  cent  of  total  person  years 

Scenario 

E^astem  Ontario 

Central  Ontario 

Southwestern 

Northeastern 

(%) 

(%) 

Ontario  (%) 

Ontario  (%) 

25%  export  reduction 

0.42 

0.37 

0.47 

0.91 

Waste  reduction  action  plan 

0.02 

-0.05 

0.07 

0.42 

Economic 

0.02 

-0.05 

0.07 

0.40 

Ri"gulatory 

0.01 

-0.06 

0.07 

0.43 

Selected  combination  of  economic 

0.02 

-0.06 

0.07 

0>O 

and  regulatory 

Scenario 

Northwestern 

Greater  Toronto 

Total 

Ontario  (%) 

Ar«a  (%) 

(%) 

25%  export  reduction 

2.37 

0.46 

OJl 

Waste  reduction  action  plan 

1.85 

0.06 

0.10 

Economic 

1.79 

0.06 

0.10 

Regulatory 

1.91 

0.05 

0.10 

Selected  combination  of  economic 

1.89 

0.05 

0.10 

and  regulatory 

Exports  reduction  scenario 

The  largest  absolute  loss  in  person  years  of  employment  in  the  export  reduction  scenario 
is  in  the  Greater  Toronto  Area  (GTA),  12.5  thousand  person  years  of  employment  in  1992 
and  26.6  thousand  person  years  of  employment  in  2000.  On  a  percentage  basis  the  largest 
person  year  losses  are  in  Northwestern  Ontario,  about  2.4  per  cent  in  1992  and  4.7  per 
cent  in  2000  of  total  regional  person  years  of  employment  In  contrast,  the  GTA  loses  less 
than  one  per  cent  of  total  person  years  of  employment  The  large  loss  of  employment  in 
Northern  Ontario  reflects  the  impact  recycling  initiatives  are  expected  to  have  on  primary 
resource  extraction  and  forestry  related  economic  activities. 


Waste  diversion  policy  scenarios 

The  greatest  absolute  loss  of  person  years  of  employment  from  the  four  waste  diversion 
scenarios  in  both  1992  and  2000  are  in  Northwestern  Ontario  and  the  GTA.  The  economic 
measures  scenario  results  in  the  fewest  person  years  of  employment  lost  in  Northwestern 
Ontario  and  the  largest  person  year  losses  in  the  GTA.  Alternatively,  the  regulatory 
measures  scenario  results  in  the  greatest  losses  in  Northwestern  Ontario  person  years  of 
employment  and  the  fewest  losses  in  the  GTA  person  years.  The  regional  effect  of  these 
two  scenarios  reflects  their  different  economic  impact  The  economic  measures  scenario 
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Tables? 

Differences  between  current  trend  and  scenarios,  employment  by  region,  2000 


TotaJ  person  years 

Scenario 

Eastern  Ontario 

Central  Ontario 

Sonthwestem 
Ontario 

Northeastern 
Ontario 

50%  export  reduction 

a,530) 

(1,708) 

(13,036) 

(4.358) 

Waste  reduction  action  plan 

(15Q 

133 

(1.026) 

(1.005) 

Economic 

(223) 

118 

(1.032) 

(961) 

Regulatory 

(98) 

145 

(1.022) 

(1.034) 

Selected  combination  of 

(136) 

137 

(1,02Q 

(1,018) 

economic  and  regulatory 

Scenario 

Northwestern 
Ontario 

Greater 
Toronto  Area 

Total 

50%  export  reduction 

(5,287) 

(26,551) 

(58,470) 

Waste  reduction  action  plan 

(2.171) 

(1,644) 

(5,869) 

Economic 

(2,075) 

(1,748) 

(5,920) 

Regulatory 

C.252) 

(1,556) 

(5,818) 

Selected  combination  of 

a,200) 

(1,614) 

(5,857) 

economic  and  regulatory 

results  in  a  decrease  in  waste  management  activities  which  occur  mostly  in  the  large  urban 
areas  while  the  regulatory  measures  scenario  increases  waste  management  activities  in 
urban  areas.  The  economic  measures  scenario  also  places  less  emphasis  on  recycling  and  a 
greater  emphasis  on  source  reduction  than  the  regulatory  measures  scenario  diminishing 
the  adverse  impact  of  waste  diversion  policies  on  the  resource  industries  situated  in 
Northern  Ontario. 

In  both  1992  and  2000  the  only  region  expected  to  have  an  increase  in  person  years  of 
employment  is  the  Central  Ontario  region.  This  reflects  increased  waste  management 
activities  in  the  region,  through  the  transportation  of  recyclable  materials. 
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Table  38 

Difference  between  current  trend  and  scenarios,  employment  by  region,  2000 


{pressed  as  a  per  cent  of  tota]  person  years 

Scenario 

Eastern  Ontario 

Central  Ontario 

Southwestern 

Northeastern 

(%) 

(%) 

Ontario  (%) 

Ontario  (%) 

50%  export  reduction 

0.84 

0.75 

0.96 

1.80 

W&ste  reduction  action  plan 

0.Q2 

-0.06 

0.08 

0.42 

Economic 

0.Q2 

-0.05 

0.08 

0.40 

Regulatory 

0.01 

-0.06 

0.08 

0.43 

Selected  combination  of  economic 

0.02 

-0.06 

0.08 

0.42 

and  regulatory 

Scenario 

Northwestern 

Greater  Toronto 

Total 

Ontario  (%) 

Area(%) 

(%) 

50%  export  reduction 

4.66 

0.93 

1.03 

Waste  reduction  action  plan 

1.91 

0.06 

0.10 

Economic 

1.83 

0.06 

0.10 

Regulatory 

1.98 

0.05 

0.10 

Selected  combination  of  economic 

1.94 

0.06 

0.10 

and  regulatory 

7.8    Summary  of  employment  impacts 

A  number  of  interesting  results  emerge  from  the  employment  impact  tables. 

•  Export  reduction  and  all  four  waste  diversion  scenarios  result  in  lower  employment 
relative  to  the  current  trend.  This  appears  to  result  from  the  differences  in  inputs 
needed  to  sustain  recycling  activity. 

•  Levels  of  total  employment  are  marginally  sensitive  to  the  waste  diversion  scenarios, 
but  substantially  sensitive  to  the  export  reduction  scenario.  A  25  per  cent  reduction  in 
exports  of  newsprint  and  pulp  results  in  a  loss  of  27,000  person  years  in  1992  (0.5 
per  cent  of  total  employment)  and  a  50  per  cent  reduction  in  exports  of  newsprint  and 
pulp  results  in  58,000  person  years  lost  in  the  year  2000  (one  per  cent  of  total 
employment).  In  absolute  terms,  these  job  losses  occur  mostly  in  the  south  of  the 
Province. 

•  The  waste  diversion  scenarios  reduce  employment  by  a  relatively  modest  amount  of 
about  5  thousand  jobs  (0.10  per  cent  of  total  employment).  This  magnitude  does  not 
vary  much  between  1992  and  the  year  2000. 
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The  largest  relative  employment  loss  is  associated  with  the  adoption  of  economic 
measures  scenario.  Although,  the  employment  losses  are  only  slightiy  higher  in  the 
economic  measures  scenario  relative  to  the  other  three  policy  scenarios,  it  is  the  result 
of  a  shift  of  some  public  sector  waste  management  costs  to  waste  generators 
(consumers  and  industry)  and  a  decrease  in  the  size  of  the  waste  management  sector. 

Reductions  in  employment  associated  with  recycling  policies  are  the  result  of  two 
opposing  forces.  A  positive  force  resulting  from  increased  activity  in  collecting, 
sorting  and  recycling  and  a  negative  force  emanating  from  the  increase  in  costs  of 
recycling  activities  that  must  be  met  by  reducing  other  expenditures.  All  the  recycling 
scenarios  considered  in  this  study  allocate  the  costs  of  waste  management  to  the 
respective  sectors.  Households  respond  by  cutting  consumption,  businesses  by  cutting 
investment  expenditures  and  governments  by  reducing  overall  expenditures.  The 
negative  employment  impacts  are  therefore  the  sum  of  the  two  opposing  tendencies. 

A  reduction  in  exports  of  newsprint  and  pulp  reduces  employment  throughout  the 
economy  and  regions,  but  its  most  severe  impacts  are  concentrated  in  the  paper, 
forestiy,  and  wood  industries,  and  in  Northwestern  Ontario.  This  is  true  in  both  1992 
and  in  the  year  2000. 

The  four  waste  diversion  policy  scenarios  result  in  minor  changes  in  employment 
between  industrial  sectors  and  regions  relative  to  the  current  trend  scenario.  The 
industrial  sectors  which  experience  the  largest  change  in  employment  are  textiles, 
knitting  and  weaving  and  agriculture,  and  in  Northwestern  Ontario. 

Only  one  sector  shows  a  rise  in  its  employment  level  as  a  result  of  the  various 
recycling  policies.  Transportation  employment  increases  with  all  the  recycling  policies 
except  under  the  economic  measures  scenario. 

The  GTA  sustains  the  largest  absolute  employment  loss  brought  about  by  export 
reduction  caused  by  recycling.  Northwestern  Ontario,  however,  shows  the  largest 
relative  employment  losses  associated  with  the  four  waste  diversion  scenarios. 

When  employment  losses  are  expressed  as  percentage  shares  of  total  employment. 
Northwestern  Ontario  appears  to  be  the  most  affected  region.  Employment  losses  in 
Northwestern  Ontario  as  a  result  of  a  25  per  cent  reduction  in  pulp  and  paper  exports 
exceed  2.37  per  cent  of  total  local  employment  in  1992.  This  region  appears  to 
sustain  most  of  the  negative  employment  impacts  associated  with  all  the  waste 
diversion  scenarios.  Alternatively,  Central  Ontario  region  shows  employment  gains  as 
a  result  of  the  waste  diversion  scenarios. 
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8    Conclusions  and  recommendations 


Four  studies  were  undertaken  for  the  Ontario  Ministry  of  the  Environment  to  gather 
comprehensive  information  on  waste  management  practices  in  Ontario.  Specifically 
information  was  collected  regarding  waste  generation,  the  3R's  and  the  effects  of  different 
policy  measures  on  provincial  waste  management  practices.  The  first  three  of  these  studies 
provided  information  for  Ontario  on  the  physical  and  economic  dimensions  of  municipal 
solid  waste  management,  the  market  for  3R's  activities  and  the  true  costs  of  municipal 
waste  management. 

The  objectives  of  this  study  were  to  coordinate  and  synthesize  the  individual  waste 
management  studies  and  to  assess  the  costs,  benefits  and  consequences  of  waste 
management  policy  options  on  Ontario. 


8.1     Conclusions 

The  following  summarizes  the  general  conclusions  arising  from  the  three  waste 
management  studies  which  the  present  study  coordinated. 

•  Landfill  is  the  method  of  disposal  for  most  of  Ontario's  municipal  solid  waste.  Less 
than  two  per  cent  of  Ontario's  municipal  solid  waste  is  incinerated.  Residential  waste 
recycling  programs  have  increased  dramatically  in  the  last  few  years.  One  per  cent  of 
Ontario's  municipal  solid  waste  was  recycled  through  residential  recycling  programs 
in  1987  and  two  per  cent  in  1989.  At  least  a  further  three  per  cent  of  the  total  waste 
stream  is  recycled  by  the  Ontario  IC&I  sector  (CH2M  Hill  and  MacLaren  Engineers 
1991). 
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Increased  tipping  fees  have  encouraged  3R's,  which  can  now  be  justified  on  an 
economic  basis.  Smaller  communities  are  reluctant  to  raise  tipping  fees,  because  of  a 
concern  about  illegal  dumping  of  waste.  Bans  on  accepting  materials  such  as  drywall, 
OCC,  wood  wastes,  white  goods,  etc.  at  landfills  are  expected  to  stimulate  increased 
3R's  of  these  waste  streams  (CH2M  Hill  and  MacLaren  Engineers  1991). 

Current  waste  generation  and  diversion  practices  in  place  and  projected,  as  of 
December  31,  1990  are  unlikely  to  divert  sufficient  quantities  of  waste  to  meet 
Ontario's  waste  diversion  targets  of  25  per  cent  by  1992  and  50  per  cent  by  2000 
(The  effect  of  possible  policy  options  to  achieve  these  targets  as  analyzed  in  the 
present  study.)  (RIS  and  VHB  1991). 

Markets  for  many  secondary  materials  are  not  new.  What  is  new  is  the  collection  of 
post-consumer  (residential,  commercial,  institutional,  retail)  secondary  materials 
through  municipal  recycling  programs.  This  increase  in  the  supply  of  secondary 
materials  has  resulted  in  large  fluctuations  in  the  price  of  these  secondary  materials. 
(RIS  and  VHB  1991). 

The  following  waste  types  provide  the  largest  opportunities  for  increased  waste 
diversion:  fine  paper;  magazines;  IC&I  boxboard;  glass  containers;  plastic  (film); 
residential  food  and  yard  wastes;  and  industrial  wood  wastes  (RIS  and  VHB  1991). 

For  some  waste  types,  such  as  boxboard,  telephone  books,  disposable  diapers,  etc., 
limited  or  no  secondary  markets  exist  However,  the  pressure  to  take  full 
responsibility  for  the  wastes  associated  with  a  particular  product  is  leading  producers 
to  assist  in  the  development  of  3R's  activities  and  markets  to  absorb  and  reprocess 
these  materials.  In  developing  initiatives  to  stimulate  current  and  create  new  markets 
for  secondary  materials,  the  structure  and  operation  of  existing  markets  is  important. 

Although  there  are  wide  variations  from  facility  to  facility,  the  total  waste 
management  costs  for  landfills  are  $46  per  tonne.  This  includes  $12  per  tonne  for 
waste  disposal  and  $34  per  tonne  for  waste  collection.  The  total  cost  for  incinerators 
is  $81  per  tonne,  including  $34  per  tonne  for  waste  collection.  The  per  tonne  unit  cost 
for  recycling  facilities  is  $181.  The  average  revenue  per  tonne  of  recyclable  materials 
collected  is  $78  per  tonne.  New  landfills  will  be  more  expensive:  typical  costs  are 
likely  to  be  $40  per  tonne.  Costs  at  very  small  facilities  will  be  even  higher  (VHB 
and  MacLaren  Engineers  1991). 
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The  conclusions  arising  from  the  analysis  of  the  economic  impacts  of  the  five  waste 
diversion  scenarios  on  the  Ontario  economy  are  as  follows. 

•  The  current  trend  scenario  indicates  that  14  per  cent  of  waste  will  be  diverted  from 
landfill  in  1992  and  23  per  cent  in  2000.  The  total  cost  of  solid  waste  management  is 
$843  million  in  1992  and  $947  million  in  2000. 

•  The  regulatory  measures  and  the  selected  combination  of  economic  and  regulatory 
measures  scenarios  exceed  the  1992  waste  diversion  target.  The  incremental  cost  of 
achieving  the  1992  target  using  regulatory  measures  is  about  $60  million  (1989$) 
while  the  incremental  cost  of  achieving  the  target  using  selected  combination  of 
economic  and  regulatory  measures  is  less,  $42  million  (1989$).  The  economic 
measures  and  the  WRAP  both  achieved  the  1992  waste  diversion  target.  The 
economic  measures  scenario  incurs  the  least  incremental  costs,  $2  million  (1989$)  and 
the  WRAP,  $21  million  (1989$). 

•  The  regulatory  measures  and  the  selected  combination  of  economic  and  regulatory 
measures  scenario  almost  achieve  the  2000  waste  diversion  target.  The  incremental 
cost  of  achieving  the  2000  target  is  $105  million  under  the  regulatory  measures 
scenario  and  $46  million  (1989$)  under  the  selected  combination  of  economic  and 
regulatory  measures  scenario.  The  regulatory  measures  scenario  is  the  most  cosdy  for 
achieving  the  2000  waste  diversion  target.  The  decrease  in  incremental  cost  from 
1992  to  2000  for  the  selected  combination  of  economic  and  regulatory  measures 
scenario  results  from  the  greater  input  of  low  cost  measures  in  the  longer  term.  And 
the  inclusion  of  economic  measures  lowers  the  direct  cost  of  achieving  the  waste 
management  diversion  target  by  having  the  cost  of  some  measures  assumed  by  waste 
generators.  Neither  the  economic  measures  nor  the  WRAP  achieve  the  2000  waste 
diversion  target 

•  To  achieve  the  2000  target  of  a  50  per  cent  diversion  of  waste,  other  wastes  must 
also  be  assumed  to  be  affected  by  various  poUcy  measures.  Other  wastes  constitute  25 
per  cent  of  residential  and  19  percent  of  IC&I  in  2000. 

•  All  four  waste  diversion  policy  scenarios  contribute  marginally  to  the  total  costs  of 
waste  management  The  economic  measures  scenario  reduces  waste  management  costs 
by  only  $5  million  in  2000  (less  than  one  per  cent  of  total  waste  management  costs). 
The  regulatory  measures  scenario  results  in  the  greatest  increase  in  total  waste 
management  costs,  $105  million  in  2000,  increasing  waste  management  costs  by  11 
per  cent  over  the  current  trend. 
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The  four  waste  diversion  scenarios  do  not  have  a  significant  impact  on  the  Ontario 
economy  although  each  scenario  results  in  a  decrease  in  economic  activity  in  both 
1992  and  2000  relative  to  the  current  trend.  The  results  reflect  the  relatively  small 
size  of  the  solid  waste  management  sector  in  the  Ontario  economy,  less  than  $1 
billion  (1989$)  of  total  direct  expenditures  in  both  1992  and  2000.  Also,  the  four 
waste  diversion  policy  scenarios  have  little  effect  on  the  actual  amount  of  public  or 
private  sectors  expenditures  on  waste  management  but  do  change  the  relative 
distribution  of  these  expenditures  between  waste  disposal  and  3R's  programs.  The 
economic  impact  of  all  four  waste  diversion  scenarios  is  less  in  2000  relative  to  1992. 

Levels  of  total  employment  are  marginally  sensitive  to  the  waste  diversion  policy 
scenarios,  but  substantially  sensitive  to  the  export  reduction  scenario.  The  waste 
diversion  scenarios  reduce  employment  by  a  relatively  modest  amount  of  about  5 
thousand  jobs  (0. 10  per  cent  of  total  provincial  employment).  This  magnitude  does 
not  vary  much  between  1992  and  the  year  2000.  A  25  per  cent  reduction  in  exports  of 
newsprint  and  pulp  results  in  a  loss  of  27,000  person  years  in  1992  (0.5  per  cent  of 
total  provincial  employment)  and  a  50  per  cent  reduction  in  exports  of  newsprint  and 
pulp  results  in  58,000  person  years  lost  in  the  year  20(X)  (one  per  cent  of  total 
provincial  employment). 

The  largest  relative  employment  loss  is  associated  with  the  adoption  of  economic 
measures  scenario.  Although,  the  employment  losses  are  only  slightly  higher  in  the 
economic  measures  scenario  relative  to  the  other  three  policy  scenarios,  it  is  the  result 
of  a  shift  of  some  public  sector  waste  management  costs  to  waste  generators 
(consumers  and  industry) 

A  reduction  in  exports  of  newsprint  and  pulp  reduces  employment  throughout  the 
economy  and  regions,  but  its  most  severe  impacts  are  concentrated  in  the  paper, 
forestry,  and  wood  industries,  and  in  Northwestern  Ontario.  This  is  true  in  both  1992 
and  in  the  year  2000.  The  four  waste  diversion  policy  scenarios  result  in  minor 
changes  in  employment  between  indusuial  sectors  and  regions  relative  to  the  current 
trend  scenario.  The  industrial  sectors  which  experience  the  largest  change  in 
employment  are  textiles,  knitting  and  weaving  and  agriculture,  and  in  Northwestern 
Ontario. 

Only  one  sector  shows  a  rise  in  its  employment  level  as  a  result  of  the  various 
recycling  policies.  Transportation  employment  increases  with  all  the  recycling  policies 
except  under  the  economic  measures  scenario.  Increases  in  transportation  employment 
result  from  increased  collection  and  hauling  of  recyclable  materials. 

When  employment  losses  are  expressed  as  percentage  shares  of  total  employment. 
Northwestern  Ontario  appears  to  be  the  most  affected  region.  This  is  particularly  true 
of  the  25  per  cent  reduction  in  pulp  and  newsprint  exports  scenario. 
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8.2     Recommendations 

The  following  recommendations  are  based  on  the  three  previous  waste  management 
studies  and  the  economic  analysis  undertaken  in  this  study. 

•  Comprehensive  records  of  waste  disposal  at  landfills  and  incinerators  have  not  been 
maintained  in  Ontario,  hence  reliable  waste  generation  information  is  not  available  for 
many  locations  in  the  Province.  In  the  pasi,  very  little  information  was  collected  on 
the  composition  of  MSW.  This  has  changed  in  the  last  year  or  two,  with  the  landfill 
crisis  in  Southern  Ontario,  and  the  need  to  divert  more  materials  from  landfill.  Many 
Ontario  municipalities  are  now  embarking  on  waste  audits  and  waste  composition 
studies  to  better  define  the  components  of  the  waste  stream.  The  information  should 
be  collected  in  a  consistent  manner  by  all  municipalities  and  placed  in  a  central  data 
bank  (CH2M  Hill  and  MacLaren  Engineers  1991). 

•  Most  facilities  have  very  little  information  about  costs  and  revenues  for  waste 
management.  Monitoring  of  waste  inputs,  costs  and  revenues  should  be  part  of  waste 
management  facility  monitoring  requirements  (VHB  and  MacLaren  Engineers  1991). 

•  Specific  initiatives  designed  to  assist  in  increasing  the  volume  of  recyclable  materials 
collected  and  to  accommodate  these  materials  in  the  market  place  should  be 
implemented  by  the  government  and  may  include:  monitoring  and  providing  market 
information  and  financial  support  to  suppliers  and  end-users  of  secondary  materials; 
developing  clear  and  equitable  regulations  for  waste  diversion;  and  instituting 
provincial  government  procurement  guidelines  favouring  products  made  from 
post-consumer  secondary  materials  (RIS  and  VHB  1991). 

•  Complete  data  are  not  available  on  the  percentage  of  municipal  solid  waste  recycled 
by  the  IC&l  sector.  Anticipated  trends  in  3R's  include  a  greater  focus  on  composting 
organic  wastes.  More  research  should  be  carried  out  in  this  area.  (CH2M  HiU  and 
MacLaren  Engineers  1991). 

•  Municipalities  should  expand  the  Blue  Box  Program  beyond  the  traditional  four 
materials  (newspaper,  glass,  metal  and  PET).  Some  municipalities  have  included 
corrugated  cardboard,  phone  books  and  household  hazardous  waste  in  their  programs. 
Other  municipalities  are  experimenting  with  including  film  plastic,  boxboard, 
magazines  and  fine  paper  in  their  programs  (CH2M  Hill  and  MacLaren  Engineers 
1991). 

•  External  social  costs  of  landfills  and  incinerators  are  not  well  understood,  but  appear 
to  be  quite  minor  (i.e.  less  than  10  per  cent  of  replacement  costs).  External  costs  and 
benefits  of  recycling  are  largely  unknown.  An  assessment  of  the  social  costs  and 
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benefits  of  recycling  should  be  undertaken  to  assist  in  determining  priorities  for 
public  funds  (VHB  and  MacLaren  Engineers  1991). 

A  surcharge  should  be  placed  on  tipping  fees  to  cover  (some)  external  social  costs, 
and  to  provide  funds  for  closure  and  post-closure  care.  Tipping  fees  should  be  raised 
at  landfills  where  these  fees  are  lower  than  the  cost  of  managing  the  waste.  Facility 
management  costs  should  include  all  management  aspects  (VHB  and  MacLaren 
Engineers  1991). 

Ontario  facilities  rely  primarily  upon  general  revenues  and  tipping  fees  to  finance 
waste  management  facilities.  At  the  largest  facilities,  tipping  fees  are  well  in  excess 
of  costs;  at  most  small  facilities,  tipping  fees  (where  they  exist  at  all)  are  below  the 
average  cost  per  tonne  of  waste  managed.  Other  revenue  generation  mechanisms  have 
been  introduced  in  other  jurisdictions  and  may  help  Ontario  meet  its  goals  of 
diverting  waste  from  disposal  and  making  the  waste  management  system  "financially 
sustainable".  Some  of  these — like  deposit  charges — are  effective  but  expensive.  The 
effectiveness  of  others — like  pay-by-the-bag  systems — has  not  been  well 
documented.  New  revenue  generation  mechanisms  should  be  tested,  with  analysis  of 
pilot  implementations  to  assess  effectiveness  and  impacts  (VHB  and  MacLaren 
Engineers  1991). 


The  following  recommendations  are  based  on  the  analysis  of  the  waste  diversion  policy 
scenarios  undertaken  in  this  report. 

•  The  major  impacts  of  the  waste  diversion  policy  scenarios  analyzed  are  on  the 
distribution  of  costs  and  benefits  between  regions  and  sectors  of  the  Province.  Further 
sectoral  and  regional  analysis  of  these  impacts,  particularly  on  northern  Ontario  and 
the  forestry/forest  products  industries  should  be  conducted. 

•  The  waste  diversion  policy  scenarios  result  in  a  relatively  marginal  impact  on  the 
provincial  economy.  However,  the  provincial  economy  is  sensitive  to  the  waste 
management  policies  adopted  by  its  major  trading  partners.  Research  should  be 
undertaken  to  develop  a  comprehensive  information  base  of  the  current  and  plaimed 
waste  management  policies  of  Ontario's  trading  partners  and  how  these  policies  will 
affect  Ontario's  ability  to  export  virgin  materials  and  products  (e.g.  pulp  and 
newsprint). 

•  The  macroeconomic  impact  analysis  is  of  four  waste  diversion  scenarios  based  on  a 
set  of  18  waste  diversion  measures  included  in  the  WMPM.  These  scenarios  do  not 
include  the  full  range  of  measures  available  for  waste  diversion.  The  WMPM  should 
be  modified  to  include  additional  waste  diversion  measures. 
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The  WMPM  is  non-optimizing.  It  does  not  estimate  the  most  effective  or  efficient 
scenario  for  achieving  a  waste  diversion  objective.  Further  research  should  be 
conducted  to  identify  efficient  and  effective  waste  diversion  scenarios  at  the 
provincial,  regional  and  municipal  levels.  The  WMPM  should  be  used  to  explore  the 
consequences  of  alternative  scenarios  not  presented  in  this  report. 

Reductions  in  employment  associated  with  recycling  policies  are  the  result  of  two 
opposing  forces.  A  positive  force  resulting  from  increased  activity  in  collecting, 
sorting  and  recycling  and  a  negative  force  emanating  from  the  increase  in  costs  of 
recycling  activities  that  muSc  be  met  by  reducing  other  expenditures.  All  of  the  waste 
diversion  scenarios  considered  in  this  study  allocate  the  costs  of  waste  management  to 
the  respective  sectors.  Households  respond  by  cutting  consumption,  businesses  by 
cutting  investment  expenditures  and  governments  by  reducing  overall  expenditures. 
Further  research  into  these  changes  and  shifts  in  economic  activity  resulting  from 
recycling  and  other  waste  diversion  activities  should  be  conducted  to  successfully 
develop  secondary  materials  markets  and  to  implement  worker  retraining  or  business 
investment  programs  in  the  industrial  sectors  adversely  affected. 

CH2M  Hill  (1991)  presented  waste  generation  data  at  the  county  level  and  the 
macroeconomic  analysis  reported  results  at  the  regional  level.  Such  disaggregation 
was  not  available  from  the  WMPM  due  to  a  lack  of  waste  composition  and  waste 
diversion  data  at  the  county  or  regional  level.  Modification  of  the  WMPM  to  include 
regional  impacts  should  be  undertaken  to  enhance  local  waste  diversion  policy 
analysis. 

No  provision  was  provided  within  the  WMPM  for  the  export  of  waste  from  Ontario. 
The  WMPM  should  be  expanded  to  include  the  export  of  waste  or  recyclable 
materials  from  Ontario. 
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Appendix  A     Detailed  description  of 
measures 


A.l  User  charges A-2 

A.2  Deposit  systems  for  durable  goods  and  reusable 

containers A-9 

A.3  Subsidized  home  composters    A-14 

A.4  Landfill  tipping  fees    A-18 

A.5  Yard  and  organic  waste  collection  programs A-23 

A.6  Education  programs A-27 

A.7  Virgin  material  taxes A- 34 

A.8  Expanded  Blue  Box  programs A-40 

A.9  Recycled  content  regulation   A-46 

A.10  Mandatory  source  separation A-49 

A.ll  Landfill  bans    A-54 

A.12  Packaging  taxes    A-57 

A.13  Industrial  waste  audits A-61 

A.14  Product  bans A-65 

A.  15  Increased  funding  to  municipalities  for  recycling 

and  reduction  programs   A-68 

A.  16  Mandatory  processing  of  solid  waste  collected A-73 

A.17  Changing  product  specifications    A-78 

A.18  Subsidies  and  incentives  to  producers    A-80 


Detailed  description  of  measures 


Appendix  A  provides  a  detailed  description  of  the  18  measures  examined  for  development  of 
the  waste  diversion  scenarios.  A  description  and  a  review  of  the  literatxire  for  each  measure  is 
provided.  In  addition  the  efficiency,  equity  and  distributive  effects  of  each  measure  are 
outlined  as  well  as  the  diversion  potential  of  each  measure. 

The  diversion  potential  of  each  measure  by  waste  type  is  presented  for  the  two  years,  1992 
and  2000,  estimated  by  the  WMPM.  The  per  cent  diverted  of  each  waste  type  for  a  given 
measure  presented  in  the  text  and  tables  below  is  the  incremental  increase  in  waste  diverted 
in  that  year  as  a  result  of  that  measure  as  compared  to  the  current  trend.  For  example,  if  the 
current  trend  recycling  rate  of  mixed  paper  is  10  per  cent  in  1992  and  20  per  cent  in  2000 
and  the  recycling  diversion  potential  of  a  measvu^  is  10  per  cent  in  1992  and  30  per  cent  in 
2000,  then  the  incremental  increase  in  the  recycling  rate  of  mixed  paper  is  9  per  cent  (0.10  X 
0.90)  in  1992,  increasing  the  total  recycling  rate  to  19  per  cent,  and  24  per  cent  (0.30  X  0.80) 
in  2000,  increasing  the  total  recycling  rate  to  44  per  cent. 

Where  appropriate,  the  implementation  costs  of  a  measure  are  provided.  These  costs  are  the 
additional  operating  and  capital  implementation  costs  incurred  by  the  Province.  The  costs  of 
capitalizing  and  operating  the  total  solid  waste  management  sector  (administration,  collection, 
disposal,  recycling,  transportation)  are  paid  by  municipalities  and  the  private  sector,  these 
costs  are  calculated  separately  by  the  WMPM.  For  example,  the  implementation  costs  of 
expanded  Blue  Box  programs  equal  the  expected  increase  in  provincial  support  grants  (e.g. 
through  MSRP)  to  municipalities  for  the  expanded  programs.  Total  implementation  costs  of 
the  measure  are  not  calculated,  only  the  incremental  implementation  costs  for  the  target  years, 
1992  and  2(X)0.  The  costs  (operating  and  capital  expenses)  of  collecting,  processing  and 
sorting  recyclable  materials  are  not  included  as  implementation  costs  and  instead  are 
detennined  by  the  WMPM  (see,  Chapter  4). 
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A.  1       User  charges 

A  user  charge  is  a  payment  for  waste  disposal  based  upon  the  characteristics  of  the  waste 
involved.'  A  user  charge  is  usually  calculated  according  to  the  weight  or  volume  of  the 
waste,  but  can  relate  to  other  parameters  such  as  the  difficulty  of  disposal  and  treatment,  and 
toxicity  (OECD  1982;  12).  User  charges  provide  an  incentive  for  waste  generators  to  reduce 
their  volume  of  waste  and  change  its  composition.  Typically,  these  charges  are  applied  to 
residential  waste,  but  they  can  also  be  applied  to  industrial,  commercial,  and  institutional 
(IC&I)  waste. 

Crucial  to  the  implementation  of  a  user  charge  is  the  determination  of  the  level  of  the  charge. 
To  allow  waste  generators  to  make  decisions  based  on  the  costs  of  waste  disposal,  the  user 
charges  should  equal  the  full  cost  of  such  a  service.  This  implies  that  user  charges  should 
take  into  account:  fixed  and  operating  costs  of  waste  collection;  fixed  and  operating  costs  of 
landfills  including  the  costs  of  site  closure  and  post-closure  site  monitoring;  and  any  external 
social  costs  of  solid  waste  management. 

However,  all  these  costs  are  not  usually  included  in  the  determination  of  user  charges. 
Municipalities  which  currendy  have  user  charge  systems  typically  cover  only  the  fixed  and 
operating  costs  of  their  collection  and  disposal  systems  (VHB  1991).  This  is  due  to  two 
factors: 

•  people  may  reson  to  alternative  unacceptable  waste  disposal  methods(i.e.,  illegal 
dumping);  and 

•  waste  disposal  is  regarded  as  a  "free"  service  or  a  service  already  paid  for  through 
taxes,  and  so  a  user  charge  may  be  resented. 


A.  1.1       Empirical  studies 

In  one  of  the  earliest  studies  of  user  pay  systems  in  California,  a  relationship  between  the 
price  of  household  waste  disposal  services  and  the  level  of  such  services  was  found  that 
suggested  that  for  every  10  per  cent  increase  in  user  charges,  there  would  be  a  4.4  per  cent 
reduction  in  the  volume  (weight)  of  the  waste  generated  (OECD  1981;  12). 

Two  other  studies  conducted  in  California  during  the  1970's,  also  concluded  that  user  charges 
reduce  the  quantity  of  waste  for  disposal  (OECD  1981;  13).  In  San  Francisco,  household  solid 


Alternatively,  a  user  charge  can  be  defined  as  a  charge  which  varies  with  the 
type  of  service  provided  to  a  particular  use.  That  is,  the  charge  varies  with  the 
choice  of  service. 
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waste  collection  amounted  to  318  kg  per  capita  per  annum  in  1970,  compared  with  462  kg  in 
other  California  communities  where  no  charges  existed  and  solid  waste  collection  and 
disposal  was  financed  by  general  taxes.  In  San  Leandro,  California,  residential  solid  waste  is 
60  per  cent  less  in  communities  with  user  charges. 

There  are  two  types  of  user  charge  systems  commonly  used: 

•  pay-by-the-bag  systems,  waste  generators  must  pay  for  each  trash  bag  they  put  out 
for  collection;  and 

•  variable-rate  systems,  waste  generators  may  pay  according  to  the  frequency  of 
service,  the  number  of  containers  or  the  type  of  service  the  choose. 


Pay-by-the-bag  system 

The  pay-by-the-bag  system  is  quite  popular  in  the  Urtited  States.  This  is  probably  due  to  its 
simplicity  and  its  ease  on  implementation  -  waste  generators  are  required  to  pay  a  set  amount 
for  each  bag  or  any  other  piece  of  waste  they  set  out  for  collection  (VHB  1991). 

There  are  a  number  of  examples  of  existing  pay-by-the-bag  systems: 

•  Perkasie,  Pennsylvania,  has  operated  a  pay-by-the-bag  system  since  1988,  in 
conjunction  with  a  recycling  program.  Perkasie  residents  must  place  their  trash  out 
for  collection  in  an  officiai  municipal  bag.  The  bags  are  obtained  from  local  stores 
and  Borough  offices,  and  come  in  9  kg  and  18  kg  sizes  and  sell  for  $0.80  and  $1.50, 
respectively.  Approximately  90  per  cent  of  the  bags  are  of  the  large  size.  Based  on  a 
comparison  of  the  average  annual  quantities  of  waste  disposed  of  from  1985  to  1987 
with  the  quantity  disposed  of  in  1988,  a  59  per  cent  reduction  in  waste  sent  to 
landfill  after  the  implementation  of  the  recycling  and  pay-by-the-bag  programs.  The 
quantity  of  recyclable  material  collected  during  1988  accoimts  for  28  per  cent 
reduction.  The  remaining  31  per  cent  was  accounted  for  by  commercial  customers 
opting  out  of  the  new  system  in  favour  of  a  private  waste  collection  during  autumn 
1988;  illegal  disposal  of  waste  or  burning;  and  export  of  waste  to  other 
municipalities.  It  is  likely  that  the  separate  collection  of  yard  wastes,  which 
contribute  significantly  to  solid  generation  in  the  spring  and  fall,  accounted  for  a 
large  proportion  of  the  remaining  3 1  per  cent  reduction. 

•  High  Bridge,  New  Jersey,  began  its  pay-by-the-bag  system  in  1988.  Under  the 
system,  residents  are  charged  an  annual  fee  of  $200  (U.S.)  and  receive  52  stickers, 
which  permit  them  to  place  one  113  L  bag  or  container  out  for  collection  each 
week.  Households  which  require  more  than  one  sticker  per  week  must  order  them  in 
batches  of  10  at  a  cost  of  $16.50  (U.S.)  from  the  Borough  Hall.  The  use  of  stickers 
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for  this  system  was  based  on  the  relatively  lower  costs  of  purchasing  and  handling 
stickers. 

In  1988,  waste  disposal  in  High  Bridge  was  down  24  per  cent  over  1987  levels. 
However,  disposal  is  sensitive  to  markets  for  secondary  materials.  In  1989,  the 
town's  markets  for  recyclable  mixed  paper  and  magazines  weakened  and,  as  a  result, 
waste  disposal  was  only  15  per  cent  below  1987  levels. 

Flemington,  New  Jersey,  employs  a  system  where  each  customer  receives  two 
stickers  each  week  and  charges  $1.65  for  each  additional  sticker.  The  system  has 
been  in  place  since  January  1,  1990.  As  tiie  program  is  still  new,  there  is  littie 
information  on  its  effectiveness.  However,  the  Deputy  Municipal  Clerk  felt  that  the 
recycling  rate  was  up  as  a  result  of  the  program. 

Carlisle,  Pennsylvania,  has  operated  its  "Borough  Bags"  program  for  over  ten  years. 
Municipal  customers  must  use  official  bags  for  their  waste:  $1.10  for  113  L  bag  or 
$0.60  for  a  57  litre  bag.  The  effectiveness  of  this  program  is  currendy  under  review. 

Lansing,  Michigan,  has  operated  a  pay-by-tiie-bag  system  since  1972.  The  City  sells 
official  (orange)  trash  bags  for  75  cents  each  through  a  variety  of  local  retail  stores. 
The  effectiveness  of  this  program  is  currendy  under  investigation. 


Variable-rate  systems 

Variable-rate  systems  provide  the  customer  witii  the  oppormnity  of  choosing  a  particular  level 
of  service.  Customers  choose  an  option  to  satisfy  their  individual  needs  and  are  charged 
according  to  the  level  of  service  they  choose.  An  external  billing  system  is  required  to 
implement  a  variable-rate  system.  Typically,  waste  collection  charges  are  added  to  a  montiily 
utility  bill.  There  are  a  number  of  examples  of  variable-rate  systems  currendy  in  operation 
(VHB  1991): 

Seattie,  Washington,  has  had  a  variable  rate  system  that  allows  customers  to  choose 
among  a  wide  range  of  service  options  since  1961.  Between  1981  and  1988,  the 
average  number  of  containers  subscribed  to  by  single  family  customers  fell  from  3.4 
to  1.4  -  a  decrease  of  59  per  cent  (City  of  Seattie,  1989;  110).  Further,  in  1988  there 
was  a  82  per  cent  increase  to  $13.55  U.S.  per  month  for  die  weekly  collection  of 
one  1 1 3  L  container.  The  quantity  of  residential  waste,  by  weight,  that  Seattie 
disposed  of  tiirough  landfill  declined  by  10  per  cent  for  the  year  (City  of  Seattie 
1989;65). 

Seattie  provides  a  number  of  other  fmancial  mechanisms  which  are  intended  to 
provide  individuals  with  incentives  for  further  waste  reduction.  These  mechanisms 
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include:  trash  tags,  bulky  item  pick-up,  yard  waste  collection,  diversion  credits  for 
apartment  recycling,  and  surtaxes  on  commercial  waste  haulers. 

Seattle's  yard  waste  collection  program  charges  a  fee  of  $2  per  month,  which  allows 
customers  to  put  out  up  to  twenty  27  kg  bundles  of  yard  waste  for  collection  each 
month.  The  alternative  is  self-hauling  yard  waste  to  one  of  the  City's  transfer 
stations,  where  the  customer  is  charged  $4  per  trip.  The  combination  of  curbside  and 
self-hauled  yard  waste  was  46  per  cent  higher  than  expected.  The  success  of  the 
program  may  be  a  result  of  its  quick  start  up,  low  cost  and  convenience. 

A  series  of  studies  in  Chicago  related  the  amount  of  waste  generated  to  the 
frequency  of  collection.  The  studies  determined  that  living  units  serviced  twice  a 
week  set  out  about  30  per  cent  more  refuse  (by  weight)  per  week  than  living  units 
that  were  serviced  only  once  a  week  (Wertz  1977;267). 

San  Francisco,  California,  residents  are  charged  directiy  for  the  number  of  containers 
they  subscribe  to,  at  a  rate  of  $8.50  (U.S.)  for  the  first  can  and  $3.50  (U.S.)  for 
every  subsequent  can. 


A.U       Efficiency 

User  charges,  in  theory,  increase  the  efficiency  of  municipal  solid  waste  management.  User 
charges  provide  waste  generators  the  option  of  altering  their  waste  collection  service  level  in 
order  to  economise  on  scarce  economic  resources.  There  is  also  the  argument  that  devising 
and  implementing  user  charges  requires  accurate  cost  analysis,  which  may  lead  to  improved 
management  (OECD  1981;  13). 

As  user  charges  vary  according  to  the  level  of  services  provided,  they  offer  "a  means  of 
payment  for  waste  collection  and  disposal  that  is  more  consistent  with  the  Polluter  Pay 
Principle,  than  predominantiy  used  in  the  flat-fee  and  local  tax-financed  systems"^  (OECD 
1981;13). 

The  empirical  evidence  presented  on  pay-by-the-bag  systems  for  Perkasie  and  High  Bridge 
suggests  that  the  cost  of  solid  waste  management  services  to  individuals  can  fall  as  a  result  of 
implementing  user  charges.  However,  the  "waste  disposal  reduction"  experience  of  these  two 
communities  is  relatively  short  It  is  also  clear  that  Seattle  and  San  Francisco's  experiences 
show  that  the  level  of  a  user  charge  is  important  In  the  case  of  Seattle,  a  substantial  decrease 
in  the  subscription  rate  did  not  occur  until  the  large  rate  increases  in  1986.  Therefore,  it 


^        Choices  for  Conservation,  Resource  Conservation  Committee,  Washington,  D.C., 
July,  1979;XXm. 
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appears  that  there  is  a  threshold  below  which  user  charges  are  not  likely  to  provide  an 
incentive  for  people  to  change  their  habits. 

From  the  evidence  presented  above,  it  seems  that  user  pay  systems  are  an  efficient  way  of 
eliciting  an  initial  reduction  in  waste  for  disposal.  The  success  of  a  user  pay  strategy  depends 
on  the  success  of  other  programs  (e.g.,  recycling  and  provision  of  markets  for  secondary 
materials).  These  alternative  programs  absorb  most  materials  diverted  firom  disposal  because 
of  user  charges. 


A.  13       Equity 

User  charges  result  in  generators  paying  for  the  services  they  enjoy  and  avoid  those  who  are 
waste  conscious  from  subsidizing  the  profligate.  Also,  there  is  likely  to  be  a  correlation 
between  income  and  waste  generated  so  user  charges  are  equitable  fi^om  this  standpoint  too. 
However,  the  introduction  of  user  charges  may  be  regarded  as  inequitable  if  they  result  in  a 
reduction  in  property  taxes  while  imposing  an  increase  in  costs  on  the  poor. 

Another  dimension  of  equity  concerns  the  equal  treatment  of  equals.  Those  in  multiple  unit 
dwellings  are  not  likely  to  benefit  the  same  way  that  those  in  single  unit  dwellings  are,  since 
user  charges  are  difficult  to  implement  in  multi-unit  dwellings. 


A.  1.4       Diversion  potential 

Given  that  consumers  would  have  to  pay  for  the  amount  of  waste  they  disposed,  it  is  expected 
that  they  would  be  more  conscientious  about  waste  management,  and  recycle  and  reuse  more. 
Consumers  are  expected  to  increase  their  3R's  activities  if  user  charges  are  implemented; 
begin  to  compost  more  yard  and  food  waste  (reduce);  re-use  certain  items;  and  increase  their 
recycling  activities. 

Based  on  the  experience  elsewhere,  a  pay-by-the-bag  system  implemented  in  Ontario  at  $1.50 
for  a  large  bag  and  $0.80  for  a  small  bag,  available  to  80  per  cent  of  the  single-family  units 
and  duplexes  and  apartment  dwellers,  and  also  the  IC&I  Sector  is  assumed  to  perform  as 
follows  (Table  A-1): 

•  The  recycling  rate  for  ONP  (residential  recovery)  would  increase  13  per  cent  and 

18.5  per  cent,  for  1992  and  2000,  in  response  to  user  charges. 

IC&I  recycling  rates  for  fine  paper  of  10  per  cent  and  30  per  cent  for  1992  and 
2000  respectively  would  be  achieved. 

Given  the  marketability  of  old  corrugated  cardboard  (OCC),  the  IC&I  recycling  rates 
are  anticipated  to  increase  by  15  per  cent  by  1992  and  25  per  cent  by  2000.  It  is 
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Table  A-1 

User  charges  for  waste  management  services  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Old  corrugated  cardboard 

Glass  Containers 

Plastics 

Aluminium  cans 

Tinplate  steel  cans 

Yard  waste 

Food  waste 

Disposable  diapers 


Recycling  +13% 
Recycling  +20% 
Recycling  +11% 
Recycling  +7.7% 
Recycling  +36% 
Recycling  +27% 
Reduction  +30% 
Reduction  +13% 
Reduction  +18% 


Recycling  +18.5% 
Recycling  +50% 
Recycling  +12.4% 
Recycling  +8.2% 
Recycling  +24% 
Recycling  +29% 
Reduction  +58% 
Reduction  +21% 
Reduction  +33% 


Assume:  Pay-by-the-bag  system  - 
$0.80  respectively. 


"large"  and  "small"  bag  rates  set  at  $1.50  and 


Waste  components  -  IC&I  sector 


1992 


2000 


Fine  paper 

Old  corrugated  cardboard 
Glass  containers 
Aluminium  cans 
Food  waste 


Recycling  +10% 
Recycling  +15% 
Recycling  +12% 
Recycling  +7% 
Reduction  +15% 


Recycling  +30% 
Recycling  +25% 
Recycling  +7.8% 
Recycling  22% 
Reduction  +35% 


expected  the  OCC  would  begin  to  be  collected  tfirough  municipal  programs, 
resulting  in  recycling  rates  for  the  residential  sector  of  20  per  cent  and  50  per  cent 
for  1992  and  2000  respectively. 
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The  projected  residential  recycling  rates  for  glass  containers  are  1 1  per  cent  and  12.4 
per  cent  respectively.  It  is  expected  that  the  IC«feI  sector  will  begin  major  recycling 
programs,  recovering  12  per  cent  of  glass  in  1992  and  a  further  7.8  per  cent  in  2000. 

The  recovery  of  plastic  film  will  come  on  stream  in  the  mid  to  late  1990's,  which 
will  lead  to  15  per  cent  recovered,  PET  recovery  rates  have  been  revised  upward  to 
50  per  cent  and  92  per  cent,  while  HDPE,  an  increase  of  14  per  cent  and  23  per  cent 
are  anticipated  for  1992  and  2000  respectively.  As  markets  for  other  RFC  and  film 
are  developed,  their  response  to  user  charges  is  anticipated  to  be  an  7.7  per  cent  and 
8.2  per  cent  increase  for  all  plastics  by  1992  and  2000  respectively. 

The  recycling  rate  for  residential  aluminium  cans  and  foil  will  increase  by  36  per 
cent  and  24  per  cent  for  1992  and  2000  respectively.  IC&I  recovery  would  begin  to 
make  an  impact  with  an  anticipated  response  of  7  per  cent  and  22  per  cent  for  1992 
and  2000  respectively. 

The  recycling  rates  for  residential  tinplate  steel  cans  will  increase  by  27  per  cent  and 
29  per  cent  for  1992  and  2000  respectively. 

There  are  projected  reduction  rates  of  15  per  cent  and  20  per  cent  for  yard  waste 
(residential  recovery).  Based  on  previous  smdies,  with  the  advent  of  user  charges, 
households  would  turn  to  composting  and  some  municipalities  would  provide  yard 
waste  collection  (at  a  charge).  Therefore,  it  is  feasible  that  yard  wastes  will  be 
reduced  by  30  per  cent  and  58  per  cent 

As  with  yard  wastes,  composting  food  wastes  is  a  viable  diversion  route.  However, 
there  is  a  constraint  on  the  number  of  households  which  can  actually  compost  It  is 
anticipated  that  single  family  dwellings  and  duplexes  would  have  the  highest 
participation,  while  a  small  proportion  of  multi-residential  complexes  would  have 
composting  programs.  Given  these  constraints,  diversion  rates  of  food  waste  of  13 
per  cent  and  21  per  cent  of  residential  generation  are  assumed.  IC&I  recovery  (from 
restaurants  and  office  cafeterias)  would  begin  to  make  a  significant  impact  It  is 
anticipated  that  diversion  rates  of  15  per  cent  and  35  per  cent  would  be  achieved  by 
1992  and  2000  respectively. 

Given  the  implementation  of  user  charges,  it  is  anticipated  that  consumers  will  shift 
their  preferences  to  diaper  services'.  It  is  expected  that  disposable  diapers  would 
still  have  a  share  of  the  market  as  consumers  would  still  use  them  when  a  diaper 


Figures  vary  but  the  economics  of  diapers  indicate  that  washing  your  own  is 
cheaper  than  using  diaper  service,  which  is  cheaper  than  buying  disposable 
diapers  (SWEAP  1990;  14). 
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service  was  not  available''  or  where  disposable  diapers  are  significantly  more 
convenient  (e.g.  when  travelling).  Demographics  also  plays  a  key  role  in  diversion 
rates.  Given  that  Ontario's  population  is  aging  the  reduced  demand  for  disposable 
diapers  also  acts  as  a  diversion  from  landfill  and  incineration.  Therefore,  it  is 
assumed  that  reductions  of  18  per  cent  and  33  per  cent  would  take  place  in  1992 
and  2000  respectively,  for  the  residential  sector. 


A.2       Deposit  systems  for  durable  goods  and  reusable  containers 

Deposit  charges  are  charges  added  to  the  price  of  a  good  at  the  point  of  purchase  which  are 
refunded  upon  the  return  (of  the  product).  Beverage  containers  typically  are  the  targets  of 
deposit  system  legislation. 

Ontario  already  has  this  type  of  system,  and  it  applies  to  many  kinds  of  beverage  containers 
in  the  province  (Marvin  Shaffer  1990;  14).  Deposit  systems  are  particularly  well  suited  to 
those  products  that  present  particularly  serious  problems  upon  entering  the  solid  waste  stream, 
either  because  of  their  large  contribution  to  the  stream;  their  size,  weight  or  composition;  or 
their  toxicity^.  By  placing  a  deposit  on  these  types  of  products,  consumers  are  given  a 
financial  incentive  to  return  a  product  to  a  recycling  depot,  thereby  preventing  it  from 
entering  the  solid  waste  disposal  stream. 

Deposit  systems  are  also  suitable  for  durable  goods  because  of  the  difficulty  in  accurately 
measuring  disposal  costs  for  such  items  due  to  the  time  lag  between  purchase  and  disposal 
(Marvin  Shaffer  1990;  14).  Deposits  could  be  placed  on  durable  items  such  as  appliances, 
furniture,  and  automobiles. 

It  is  anticipated  that  deposit  systems  would  affect  the  following  components  of  the  waste 
stream: 

•  glass  containers; 

•  plastics; 

•  aluminium  cans;  and 

•  tires. 


It  is  more  feasible  for  diaper  services  to  operate  in  urban  centres.  In  rural  areas, 
most  consumers  are  faced  with  the  choice  of  disposable  diapers  or  washing  their 
own  cloth  diapers. 

Examples  include  batteries  and  smoke  detectors,  and  spent  containers  from 
hazardous  household  products  (VHB  1990:14). 
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A.2.1       Empirical  studies 

Deposits  on  beverage  containers  have  proved  successful  in  achieving  several  objectives: 

•  reduction  of  littering; 

•  reduction  of  quantity  of  urban  waste; 

•  reduction  of  raw  material  consumption;  and 

•  reduction  of  energy  consumption  (OECD  1981;28). 

Deposit  systems  have  been  implemented  in  a  number  of  different  jurisdictions: 

•  Rorida  imposes  a  minimum  deposit  of  5  cents  on  every  glass,  plastic,  metal  or 
plastic  coated  container  that  is  sold  in  the  state.  Products  with  a  brand  name 
permanendy  marked  and  that  are  subject  to  a  minimum  10  cent  deposit,  or 
containers  that  meet  the  50  per  cent  recycling  target  set  by  Florida  are  exempt  from 
this  deposit  (Shrybman  1989). 

•  Saskatchewan  imposes  a  deposit  charge  of  5  cents  on  aluminium  cans  and  10  cents 
on  PET  botties.  Depots  have  been  set  up  throughout  the  province  where  individuals 
can  return  these  containers  to  receive  their  deposit  refund.  Response  to  the  deposit 
scheme  has  been  better  than  the  provincial  Ministry  of  the  Environment  had 
anticipated,  with  approximately  70  per  cent  of  the  aluminium  cans  and  55  per  cent 
of  PET  botties  being  returned  for  recycling.  Saskatchewan  is  considering  adding 
non-refillable  glass  beverage  containers  to  the  tax/deposit  system  and  if  this  proves 
successful,  other  glass  containers  as  well  (Marvin  Shaffer  1990). 

•  An  OECD  smdy  (1981;28)  reports  that  the  number  of  beverage  containers  littered 
per  mile  of  road  decreased  from  127  to  43  per  cent;  beverage  related  litter  fell  from 
30  per  cent  of  total  pieces  to  1 1  per  cent;  measured  by  volume,  beverage  container 
litter  declined  from  43  per  cent  of  total  litter  to  19  per  cent  The  OECD  study  does 
not  report  the  level  of  deposit  in  each  jurisdiction.  Household  solid  waste  is 
estimated  to  have  decreased  4-5  per  cent  by  weight.  This  suggests  a  decrease  of 
some  80-90  per  cent  of  the  beverage  containers  entering  the  solid  waste  stream. 

•  Denmaric  requires  that  beer  and  carbonated  soft  drinks  be  sold  in  refillable  botties.  A 
deposit  (the  level  of  the  deposit  is  not  given  in  the  report)  is  collected  on  the  sale  of 
beverages  to  encourage  returns,  and  the  number  of  different  botties  has  been  limited 
to  simplify  the  return  systems.  An  estimated  99  per  cent  of  botties  are  returned 
(OTA  1989;318). 
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In  Sweden,  a  deposit  system  exists  for  most  glass  bottles,  including  wine,  beer  and 
carbonated  soft  drinks,  (the  level  of  the  deposit  is  not  given  in  the  repon)  is  About 
98  to  99  per  cent  of  the  beer  and  soft  drink  bottles  and  75  per  cent  of  the  wine 
bottles  are  returned.  Sweden  also  has  a  deposit  system  on  aluminium  cans,  and  over 
75  per  cent  of  such  cans  are  recovered  (OTA  1989;318). 

Ontario  beer  containers  have  consistentiy  achieved  return  rates  over  90  per  cent,  as 
have  Becker's  milk  containers  (Marvin  Shaffer  1990). 


Deposit  systems  are  applicable  to  items  other  than  beverage  containers: 

Some  states  in  the  United  States  impose  deposits  on  tires  to  help  finance  recycling 
and  research  on  appropriate  disposal  methods.  For  example,  Wisconsin  imposes  a  $2 
deposit  on  tires  (OTA  1989;339). 

•  A  deposit  system  on  car  hulks  has  been  implemented  in  Sweden  since  1976.  A 
deposit  of  SKr  250  is  levied  on  all  manufactured  and  imported  cars  (vehicles  under 
1,800  kg  only).  This  deposit  is  refunded  in  the  form  of  a  SKr  300  "scrapping 
premium",  when  the  car  owner  delivers  his  used  car  to  an  authorized  car  scrapper. 
As  of  March,  1978,  the  fund  had  attained  a  level  of  SKr  71  million,  and  SKr  1.78 
million  have  been  paid  to  local  authorities  for  financing  the  disposal  of  about  20,000 
car  hulks.  (OECD  1981  ;29) 

•  A  deposit-refund  system  has  been  in  operation  in  Norway  since  May,  1978.  A 
charge  of  NKr  450  is  levied  on  all  cars  (automobiles  and  vans  under  3,500  kg). 
When  a  car  is  delivered  to  a  collection  point,  a  sum  of  NKr  500  is  refunded  to  the 
owner  of  the  car  (OECD  1981;29-30).  The  success  of  this  program  is  unknown. 

Based  on  the  initial  favoiu^able  response  of  car-hulks,  the  use  of  similar  deposit 
systems  for  other  bulky  durable  goods  such  as  refrigerators,  freezers,  and  washing 
machines  were  being  considered. 


A.2^       Efficiency 

Deposit  charges  provide  a  direct  financial  incentive  for  re-use  and  recycling.  The  deposit 
systems  outlined  above  for  beverage  containers  have  been  successful  at  diverting  these 
products  firom  the  solid  waste  stream.  It  is  possible  that  a  curbside  recycling  program  may 
have  been  able  to  achieve  similar  results  with  less  income  and  opportunity  cost  effects  on 
consimaers. 

British  Columbia's  Ministry  of  the  Environment  (1988),  in  its  review  of  it  own  deposit-refund 
system  and  of  deposit  systems  in  other  jurisdiction,  found  them  to  be  the  most  effective  of  all 
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measures  with  respect  to  reuse,  recycling  and  avoidance  of  litter.  The  recovery  rates  for  the 
deposit/refund  system  in  British  Columbia  is  77  per  cent  (Marvin  Shaffer  1990;60). 

Deposit  systems  are  sensitive  to  market  conditions.  Conditions  favouring  refillable  botties  in 
Denmark  and  West  Germany,  however,  are  not  necessarily  present  in  the  United  States.  For 
example,  transportation  of  refillable  bottles  probably  is  less  cosdy  in  Europe.  Denmark  only 
has  2  breweries,  but  is  small  and  has  a  dense  population.  West  Germany  has  hundreds  of 
local  breweries  and  extensive  local  distribution.  In  the  United  States,  in  contrast,  the  largest 
brewer  has  only  11  breweries  for  the  entire  country  (OTA  1989;  119). 


A.23       Equity 

Deposit  charges  should  result  in  a  more  eqititable  distribution  of  the  costs  of  solid  waste 
management  because  they  ensure  that  consumers  are  made  to  bear  the  costs  of  disposing  of 
the  products  that  they  purchase.  However,  deposit  charges  may  have  negative  real  income 
effects,  since  they  require  that  cash  be  tied  up  in  a  non-useful  form,  which  are  not  so  simply 
mitigated.  Given  that  the  return  j-ate  on  (deposit-charged)  beverage  containers  is  less  than  1(X) 
per  cent,  there  is  a  transfer  of  income  from  consumers  to  deposit  holders. 


A.2.4       Diversion  potential 

Deposit  charges  are  applicable  in  Ontario.  It  is  anticipated  that  deposit  systems  would  have  a 
significant  impact  on  a  specific  group  of  waste  components.  Given  that  consumers  would 
have  to  pay  deposits  for  certain  items,  it  is  expected  that  the  incentive  of  a  refund  would 
persuade  waste  generators  to  be  more  conscientious  about  waste  management. 

If  more  exhaustive  deposit  systems  are  implemented,  consumers  would  increase  their  3R's 
activities.  They  would  also  begin  to  purchase  more  reusable  items  and  increase  their  recycling 
activities.  Given  that  these  costs  are  borne  by  consimiers,  it  is  anticipated  that  the  following 
adjustments  would  be  observed  (Table  A-2): 


Food  and  beverage  containers  constitute  92  per  cent  (1989)  of  glass  in  the  solid 
waste  stream.  Given  the  success  of  beer  bottie  returns  in  Ontario,  a  high  re-use  rate 
is  feasible  if  a  similar  program  is  extended  to  other  containers.  However,  the 
problems  of  non-standardized  containers  and  Consumers  Glass's  recycling  quotas 
may  hamper  the  success  of  such  a  system.  Given  these  constraints,  it  is  anticipated 
that  recycling  will  increase  by  24  per  cent  and  37.6  per  cent,  while  re- use  rates  of 
15  per  cent  and  22.5  per  cent  for  1992  and  2000  respectively  will  be  achieved.  This 
would  be  the  case  for  the  residential  and  IC&I  sectors. 
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Table  A-2 

Deposit  systems  for  durable  goods  and  reusable  containers  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


Glass  containers 

Plastics 

Alimiinium  cans 
Tinplate  steel  cans 
Tires 


Reuse  +15% 
Recycling  +24% 

Recycling  +1.3% 

Recycling  +36% 

Recycling  +10% 

Recycling  +6.5% 


Reuse  +22.5% 
Recycling  +37.6% 

Recycling  +1.8% 

Recycling  +29% 

Recycling  +10% 

Recycling  +8% 


Waste  components  -  IC&I  sector 


1992 


2000 


Glass  containers 


Tires 


Reuse  +15% 
Recycling  +24% 


Reuse  +22.5% 
Recycling  +37.6% 


Recycling  +6.5%         Recycling  +8% 


Given  Federal  government  regulations,  plastics  used  for  food  storage  cannot  be  re- 
used in  a  similar  manner.  It  is  anticipated  that  the  implementation  of  a  deposit 
system  will  enhance  the  recycling  rates  of  plastics.  It  is  also  anticipated  that 
recycling  rates  of  13  per  cent  and  18  per  cent  for  1992  and  2000  would  be  achieved 
for  all  plastics. 

With  the  advent  of  deposit  systems,  it  is  anticipated  that  recycling  rates  of 
aluminium  will  increase  by  36  per  cent  and  29  per  cent  for  1992  and  2000 
respectively. 

Given  the  imposition  of  deposit  systems,  it  is  expected  that  there  will  be  a  10  per 
cent  increase  in  recycling,  for  1992  and  2000,  of  tinplate  steel  cans. 

Deposit  systems  on  tires  will  result  in  higher  rates  of  recycling.  It  must  be  noted 
that  re-use  of  tires  is  a  choice  that  will  be  determined  by  the  general  economic 
environment.  Hence,  it  has  been  assumed  that  deposit  systems  will  not  influence  a 
consumer's  choice  in  their  decision  to  re-use  tires.  Deposit  systems  would  increase 
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the  rate  of  recycling.  It  is  anticipated  that  rates  of  recycling  will  increase  by  6.5  per 
cent  and  8  per  cent  for  1992  and  2000  respectively  for  both  the  residential  and  IC&I 
sectors. 


A.3      Subsidized  home  composters 

Composting  is  a  process  used  to  convert  organic  waste  materials,  both  vegetable  and  animal, 
to  a  rich  humus-like  soil  amendment  used  in  gardening  and  agriculture.  Composting  is  an 
aerobic  decomposition  process  in  which  organic  matter  is  naturally  oxidized  to  simple 
chemical  compounds  with  an  accompanying  release  of  heat,  water  vapour,  and  carbon  dioxide 
(Dillon  1990;i). 

Potential  raw  materials  for  composting  include  the  compostable  fraction  of  municipal  solid 
waste  -  yard,  garden  and  grass  leaf  waste,  agricultural  crop  residues  and  animal  maniu-es,  food 
processing  wastes,  forest  products  and  paper  production  waste  and  other  biodegradable  wastes 
from  industry  and  other  sectors  of  society.  The  primary  objective  of  composting  is  to  recover 
and  recycle  a  valuable  resource  in  an  economic  and  environmentally  acceptable  manner. 

It  is  assumed  that  there  will  be  a  100  per  cent  recovery  of  compostable  material. 


Â.3.1       Empirical  studies 

There  is  very  little  literature  on  backyard  composting.  Most  of  the  literature  focuses  on 
municipal  programs  and  centralized  composting  facilities. 

Ontario  has  taken  a  progressive  stance  with  regard  to  backyard  composting.  Metro  Toronto 
Works  Department  sold  12,000  backyard  composters  in  1990  to  interested  individuals  at  a 
quarter  of  the  cost  of  producing  a  unit.  Metro  believes  that  the  household  composting 
program  will  pay  for  itself  in  five  years  by  avoided  collection  and  costs  (Dillon  1990;4-1). 

Environment  Ontario  has  also  approved  the  funding  for  more  than  116,(XX)  home  composters 
(MOE  1990;  1)  to  help  44  communities  across  the  province  issue  home  composting  units  to 
householders.  The  Ministry  pays  half  the  cost  of  the  composter,  with  the  local  municipality 
and  individual  householder  picking  up  the  remainder.  These  composting  projects  will  monitor 
the  participation  rates,  the  efficiency  of  the  composting  units,  and  the  amount  of  waste 
diverted  from  landfill  sites.  The  MOE  commitment  totalled  $3  million  in  1990. 

Seattie  also  has  a  program  of  distributing  home  composting  bins.  However,  no  evaluation  of 
this  program  could  be  found. 
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A32       Efficiency 

The  quantity  of  food  and  yard  wastes  typically  in  the  municipal  solid  waste  stream  in  Ontario 
is  about  32  per  cent  (CH2M  Hill  1991).  Backyard  composting  is  regarded  as  one  of  the  most 
effective  ways  for  consimiers  to  divert  their  waste  from  landfill.  However,  there  are  a  number 
of  constraints  that  would  affect  the  efficiency  and  effectiveness  of  any  home  composting 
program. 

The  main  constraint  facing  any  composting  program  are  spatial  requirements.  Most  backyard 
composting  is  limited  to  single  family  residences. (Dillon  1990;2-22). 

There  are  a  number  of  pilot  projects  being  conducted  by  the  Metro  Toronto  Works 
Department  which  assess  the  feasibility  of  composting  for  housing  co-operatives  and 
apartments.  It  is  anticipated  that  these  projects  provide  useful  models  for  future  composting 
projects. 


A.3J       Equity 

A  flat  subsidy  for  backyard  composters  is  likely  to  be  of  more  benefit  to  those  with  lower 
incomes  than  those  with  higher  incomes,  providing  both  groups  take  advantage  of  the  scheme. 
If  the  subsidy  is  too  small,  it  is  possible  that  a  disproportionate  nimiber  of  higher  income 
households  will  benefit  from  the  subsidy. 

Since  backyard  composters  are  most  suitable  for  single  family  dwellings,  those  who  live  in 
apartments  will  be  disadvantaged  imless  a  separate  program  is  developed  for  them. 


A.3.4       Diversion  potential 

Within  the  next  few  years,  there  will  be  an  estimated  116,000  subsidized  home  composters  in 
operation  in  Ontario.  It  addition,  there  is  an  unknown  number  of  composters  in  use  that 
people  build  or  purchase  themselves. 

The  effectiveness  of  the  composters  is  only  limited  by  consumer  dedication  in  using  the 
composter  since  home  composting  can  demand  considerable  effort  on  the  part  of  the  home 
owner,  and  must  compete  with  other  demands  for  time  (Dillon  1990;2-22). 

There  are  a  number  of  constraints  facing  such  a  program: 

•  the  number  of  composters  in  operation;  and 

•  the  target  group. 
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It  is  assumed  that  there  will  already  be  116,000  subsidized  composters  in  operation  by  1992 
(plus  build-your-own  and  directly  purchased  composters).  Assuming  that  apartment  buildings 
are  not  part  of  this  program,  there  will  be  an  estimated  2,873,516  "eligible"  households  in 
1992,  and  3,223,670  households  in  2000.*  It  is  assumed  that  160,000  and  300,000  households 
would  have  composters  in  operation  by  1992  and  2000,  respectively,  in  response  to  this 
program.  Assuming  an  average  of  2.7  persons  per  household,  one  household  would  divert 
approximately  360  kg  (175  kg  food  waste,  185  kg  yard  waste)  of  solid  waste.  This  would 
translate  into  the  reduction  of  4.3  per  cent  of  both  food  and  yard  waste  in  1992,  and  7.5  per 
cent  in  2000,  over  the  current  trend  (Table  A-3). 

Table  A-3 

Subsidized  home  composters  diversion  parameters 


Waste  components  -  residential  sector  1992  2000 

Yard  waste  Reduction  +4.3%      Reduction  +7.5% 

Food  waste  Reduction  +4.3%      Reduction  +7.5% 


A.3^       Implementation  costs 

Table  A-4  presents  the  anticipated  cost  of  expanding  the  home  composters  program  in  the 
Province.  Implementation  costs  are  assumed  equal  to  a  subsidy  of  100  per  cent  of  the 
purchase  price  of  the  composter,  $72  (1989$).  It  is  anticipated  that  44,000  new  home 
composters  will  be  provided  in  1992  and  96,000  in  2000  at  a  discounted  cost  of  $9.78  per 
annum  (1989$)  per  composter  (discount  rate  6  per  cent,  life  10  years).  The  estimated  total 
implementation  cost  of  the  home  composters  program  is  $430,000  (1989$)  in  1992  and  $1.4 
milUon  (1989$)  in  2000. 


Statistics  Canada,  Cansim  D845819  and  D846023.  "Eligible"  households  include: 
detached,  single  detached  (semi-double  and  row)  and  multiple  2,  3  and  4  units. 
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Table  A-4 

Cost  of  subsidised  home  composters 


Annualized  cost  of  measure,  OOO's  (1989$) 


CAPITAL  COSTS 

Approvals/Hearings 

Site  Acquisition 

Equipment 

Total  Capital  Costs 

OPEÏIATING  COSTS 

Labour 

Maintenance 

Energy 

Administration 

Total  Operating  Costs 

TOTAL  COST 


1992 

$0 
$0 

$430 
$430 

$0 
$0 
$0 
$0 
$0 
$430 


2000 

$0 
$0 

$1,370 
$1,370 

$0 
$0 
$0 
$0 
$0 
$1,370 


Source: 

Biocycle,  December  1990:70. 

Note:       Costs  estimated  as  follows: 


Subsidy:  100% 
Cost  per 

home  composten  $72  (1989$) 

Discount  rate:  6% 

Life:  10  years 


Annualized  cost/composter  $9.78  (1989$)/a 

Increase  in  number  of  composters  over  the  current  trend  (WMPM): 


Year 

1992 
2000 


Number  of  Waste 

composters  diverted  (t/a) 

44,000  47,743 

140,000  61,680 
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A.4      Landfill  tipping  fees 

Tipping  fees  are  charges  imposed  upon  users  of  landfill  facilities.  Where  tipping  fees  are  paid 
by  private  waste  haulers  the  ultimate  impact  is  on  the  waste  generator,  since  waste  haulers 
transfer  the  burden  of  the  fee  back  to  their  customers  (VHB  1991).  Therefore,  tipping  fees 
can  provide  an  indirect  method  of  ensuring  that  waste  generators  pay  the  full  cost  of  the 
disposal  of  their  wastes.  Given  that  a  large  proportion  of  IC&I  waste  generators  in  Ontario 
use  private  waste  haulers,  increased  tipping  fees  can  provide  a  financial  incentive  for  waste 
reduction  if  generators  begin  to  explore  other  avenues  for  dealing  with  their  wastes  other  than 
landfiU. 

Tipping  fees  are  one  means  of  providing  the  IC&I  sector  with  an  incentive  for  waste 
reduction  and  greater  recycling.  Their  impacts  will  be  negligible  upon  the  residential  sector. 

Where  the  disposal  site  is  privately  owned  or  is  the  responsibility  of  the  area  municipality,  the 
local  municipality  is  typically  charged  a  fee.  In  some  cases  such  as  the  case  of  Metropolitan 
Toronto,  the  charge  is  not  based  on  weight  or  volume,  so  that  there  is  no  immediate  cost 
incentive  for  the  municipality  to  reduce  its  disposal  quantity.  (VHB  1991). 


A.4.1       Empirical  studies 

The  use  of  tipping  fees  has  the  potential  for  providing  an  incentive  for  waste  reduction  for 
IC&I  generators.  There  are  two  ways  of  modifying  the  tipping  fees  structure  to  create  an 
incentive  for  waste  diversion: 

•  surcharges;  and 

•  differential  fees. 


Surcharges 

Surcharges  are  costs  charged  beyond  normal  tipping  fees.  There  are  two  types  of  surcharges, 
those  collected  for  the  State  or  Province  and  those  collected  for  the  host  municipality. 

There  are  nimiber  of  examples  of  existing  surcharges  applied  to  tipping  fees  (VHB  1991): 

•  In  1988,  Pennsylvania  enacted  the  Municipal  Waste  Planning,  Recycling  and  Waste 

Reduction  Act,  requiring  the  collection  of  a  tipping  fees  surcharge  by  the  operators 
of  all  municipal  landfills  and  resource  recovery  facilities.  The  surcharge  is  a 
"recycling  fee"  of  $2  U.S  per  ton  of  solid  waste  received  at  the  facility.  The  revenue 
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generated  from  the  surcharge  is  used  by  municipalities  to  fund  waste  management 
initiatives,  feasibility  studies  for  municipal  waste  processing  and  disposal  facilities, 
and  public  education,  information,  and  technical  assistance  programs  concerning 
litter  control,  recycling  and  waste  reduction.  There  is  no  information  on  the  success 
of  this  program. 

The  British  Columbia  Ministry  of  the  Environment  proposed  in  a  provincial 
discussion  paper  that  the  province  collect  a  tipping  fees  surcharge  of  $1  to  $3  (1989 
$)  per  tonne  of  waste  collected  at  all  landfills  in  the  province.  The  surcharge  was 
expected  to  generate  $1.5  to  $6.6  million  annually  which  would  be  used  to  fund 
solid  waste  programs  proposed  in  the  discussion  paper.  After  much  debate,  the 
surcharge  was  lowered  to  $0.50  per  tonne.  No  data  regarding  the  effectiveness  of 
this  program  are  available. 

New  Jersey  has  had  a  system  of  surcharges  on  tipping  fees  dating  back  to  1970.  The 
state  collects  a  wide  variety  of  surcharges,  which  are  typically  redistributed  to 
counties,  municipalities  and  private  businesses  to  fund  programs  dealing  with  solid 
waste  management.  Examples  of  the  types  of  surcharges  collected  are  as  follows: 

Solid  Waste  Services  Tax  ($0.75  per  ton)  used  by  counties  to  fund  solid 

waste  management  plans; 

Solid  Waste  Recycling  Tax  ($1.50  per  ton)  used  by  counties  and 

municipalities  to  fund  recycling  programs;  and 

Resource  Recovery  Investment  Tax  ($4.00  per  ton)  used  to  offset  the  higher 

cost  of  sending  waste  to  resource  recovery  facilities,  as  well  as  to  fund 

planning  and  construction  of  sanitary  landfills.  From  literature  reviewed, 

there  have  been  no  assessments  of  the  effectiveness  of  New  Jersey's 

program. 


Differential  fees 

Differential  tipping  fees  vary  with  certain  criteria  relating  to  the  type  of  waste  disposed.  For 
example,  higher  tipping  fees  are  charged  for  waste  containing  material  easily  recycled  in  an 
existing  recycling  program  than  for  waste  from  which  all  recyclable  materials  are  removed 

The  only  example  of  differential  tipping  fees  found  in  the  literature  is  in  Rhode  Island: 

•  Rhode  Island,  because  it  is  such  a  small  land  mass,  is  able  to  operate  one,  main 

landfiU-site,  which  accepts  approximately  80  per  cent  of  the  State's  solid  waste.  The 
site  is  owned  and  operated  by  a  government  organization  known  as  the  Rhode  Island 
Solid  Waste  Management  Corporation  (SWMC).  The  SWMC  charges  tipping  fees  of 
$13  per  ton  for  municipal  waste  and  $59  per  ton  for  commercial  waste.  However, 
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each  municipality  is  charged  a  tipping  fee  of  $13  per  ton  for  waste  disposal  only 
until  it  has  sent  a  predetermined  tonnage  to  the  central  landfill.  Municipalities  are 
charged  the  commercial  fee  of  $59  per  ton  for  any  subsequent  waste  shipped  to  the 
landfill  during  the  remainder  of  the  year  (VHB  1991). 


An  unfortunate  effect  of  the  high  commercial  tipping  fees  in  Rhode  Island  is  that  some 
commercial  and  industrial  waste  generators  now  ship  their  waste  to  Massachusetts  where 
tipping  fees  are  lower.  There  are  no  data  on  the  effectiveness  of  this  program. 

The  only  evidence  to  suggest  that  tipping  fees  are  an  effective  method  of  waste  diversion  is  in 
Seattie,  Washington,  where  in  combination  with  a  user  charge  system,  tipping  fees  were  found 
to  provide  an  incentive  for  reduction  for  municipal  customers.  Evidence  to  support  this 
assertion  is  provided  by  the  cause  and  effect  relationship  between  the  rapid  rise  in  tipping 
fees  and  the  ensuing  decrease  in  average  household  waste  disposal  (VHB  1991). 

In  Metro  Toronto,  to  utilize  the  waste  deterrent  effect  of  tipping  fees,  the  Metro  Works 
Commissioner  has  recommended  that  charges  payable  by  private  haulers  be  increased  to  $150 
in  1991.  The  Regions  of  Peel  and  Halton  set  their  1989  tipping  fees  within  the  same  range. 
Since  1989,  tipping  fees  in  the  Greater  Toronto  Area  have  risen  even  further. 


AA2       Efficiency 

Surcharges  and  differential  tipping  fees  could  provide  municipalities  and  the  IC&I  sector  with 
an  incentive  to  consider  alternative  methods  of  waste  management  prior  to  sending  their 
wastes  to  landfill.  The  incentive  for  the  IC&I  sector  is  more  direct  given  they  pay  the  full 
cost  for  waste  management.  Municipalities,  to  abate  increasing  landfill  costs,  would  typically 
look  towards  residential  programs  (for  example:  enhanced  Blue  Box  collection,  yard  waste 
collection)  as  a  means  of  waste  reduction. 

Since  these  are  primarily  a  means  of  financing  the  costs  of  disposal,  their  efficiency  is  similar 
to  that  of  a  user  charge,  since  costs  are  passed  on  to  the  waste  generator. 


A.43       Equity 

Tipping  fees  provide  a  means  of  improving  the  equity  of  solid  waste  management  by  ensuring 
that  landfill  customers  pay  the  appropriate  share  of  the  costs  of  landfill  operations. 
Differential  tipping  fees  can  result  in  greater  equity  than  single  fee  structures.  Since 
differential  fees  can  be  adapted  to  meet  the  wide  variety  of  wastes,  with  the  corresponding 
variety  of  disposal  costs,  that  may  be  accepted  at  landfill  sites.  Customers  pay  a  price  that 
more  closely  reflects  the  costs  of  dealing  with  the  specific  waste  they  generate. 


A-20 


A.4.4       Diversion  potential 

Landfill  tipping  fees  only  directiy  affect  waste  coming  from  the  IC&I  sector.  It  is  anticipated 
that  the  IC&I  sector  will  increase  their  recycling  efforts  as  a  result  of  higher  tipping  fees. 

Based  on  the  landfill  tipping  fees  structures  assessed,  it  is  assumed  that  a  differential  tipping 
fees  schedule  will  be  implemented  in  Ontario.  It  is  expected  that  the  fees  will  be  set  on  the 
proportion  of  recyclable  materials  present  in  the  waste  that  is  sent  for  disposal  at  a  landfill.  It 
is  anticipated  that  these  differential  fees  will  be  applied  universally  to  all  landfills  in  Ontario. 

Given  that  these  increased  disposal  fees  will  be  borne  by  the  IC&I  sector,  the  anticipated 
diversion  rates  for  the  IC&I  sector  are  as  follows  (Table  A-5): 

•  It  is  anticipated  with  the  imposition  of  differential  tipping  fees  that  the  recycling 
rates  for  ONP  will  increase  by  5  per  cent  and  10  per  cent  for  1992  and  2000 
respectively. 

•  The  IC&I  recycling  rates  for  fine  paper  are  projected  to  increase  by  10  per  cent  and 
20  per  cent  for  1992  and  2000  respectively  with  the  onset  of  differential  tipping 
fees. 

•  Given  that  markets  exist  to  absorb  all  OCC  available,  it  is  anticipated  that  IC&I 
recovery  will  increase  to  20  per  cent  and  25  per  cent  for  1992  and  2000 
respectively. 

•  With  the  advent  of  differential  tipping  fees  recycling  of  telephone  books  from  the 
IC&I  sector  is  anticipated  to  improve  by  5  per  cent  and  7  per  cent  for  1992  and 
2000  respectively. 

•  With  an  enhanced  waste  recycling  initiative,  it  is  expected  that  recycling  of  glass 
containers  from  the  IC&I  sector  will  improve  by  5  per  cent  and  8  per  cent  in  1992 
and  2000  respectively. 

•  Given  the  inertia  in  the  markets  for  recycling  plastics,  the  following  improvements 
have  been  anticipated:  (i)  for  1992,  there  will  be  a  10  per  cent  across  the  board 
increase  in  recovery  of  PET,  HDPE  and  other  RFC;  (ii)  for  2000,  for  these  three 
items,  there  will  be  a  15  per  cent  increase  in  recovery,  while  there  a  10  per  cent 
improvement  in  the  recovery  of  film  will  be  realized.  The  result  of  the  imposition  of 
differential  tipping  fees  will  be  a  4.4  per  cent  and  12.2  per  cent  increase  in  the 
recycling  of  plastics  for  1992  and  2000  respectively. 

•  Given  well  developed  markets  for  secondary  aluminium,  recycling  efforts  will 
improve  the  recovery  of  this  material  to  8  per  cent  and  12  per  cent  for  1992  and 
2000  respectively. 
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Table  A-5 

Landfill  tipping  fees  diversion  parameters 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Fine  paper 

Old  corrugated  cardboard 
Telephone  books 
Glass  containers 
Plastics 

Aluminium  cans 
Tinplate  steel  cans 
Food  waste 
Wood  waste 
Disposable  diapers 
Drywall  (Construct/Demo) 
Tires 

Foundry  sand 
Other 


Recycling  +5% 
Recycling  +10% 

Recycling  +20% 
Recycling  +5% 
Recycling  +5% 

Recycling  +4.4% 
Recycling  +8% 
Recycling  +3% 
Reduction  +5% 

Recycling  +10% 

Reduction  +10% 

Recycling  +4% 

Recycling  +3% 
Reuse  +2% 

Reduction  +2% 

Reduction  +5% 


Recycling  +10% 

Recycling  +20% 

Recycling  +25% 

Recycling  +7% 

Recycling  +8% 

Recycling  +12.2% 

Recycling  +12% 

Recycling  +5% 

Reduction  +14% 

Recycling  +15% 

Reduction  +14% 

Recycling  +7% 

Recycling  +5% 
Reuse  +3% 

Reduction  +7% 

Reduction  +5% 


There  will  only  be  a  minimal  recovery  of  tinplate  steel  cans  from  the  IC&I  sector  in 
years  to  come.  With  the  imposition  of  differential  tipping  fees,  recycling  of  this 
material  will  improve  by  3  per  cent  and  5  per  cent  for  1992  and  2000  respectively. 

The  projected  recovery  rates  for  food  waste  are  negligible.  With  options  such  as 
"swilling",  it  is  anticipated  that  food  waste  will  be  recovered  at  rates  of  5  per  cent 
and  14  per  cent  for  1992  and  2000  respectively. 

Given  that  wood  is  an  easily  recyclable  material,  it  is  expected  that  recycling  will 
improve  by  10  per  cent  and  15  per  cent  for  the  same  years. 
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With  the  imposition  of  differential  tipping  fees  it  is  anticipated  that  the  recycling  of 
construction  and  demolition  wastes  will  improve  by  4  per  cent  and  7  per  cent  for 
each  of  the  target  years. 

Differential  tipping  fees  will  likely  influence  industry  to  re-use  2  per  cent  and  3  per 
cent  of  all  IC&I  tires,  and  increase  recycling  by  3  per  cent  and  5  per  cent,  for  each 
of  the  target  years. 

Tipping  fees  initiatives  will  promote  more  recycling  of  foundry  sand  increasing 
reduction  rates  by  2  per  cent  and  7  per  cent  for  the  same  years. 

Tipping  fees  are  expected  to  reduce  Other  waste  generation  by  5  per  cent  in  both 
years 


A.5       Yard  and  organic  waste  coUection  programs 

Yard  and  organic  waste  collection  programs  typically  involve  mimicipal  composting 
programs.  Composting  of  this  magnitude  has  gained  favour  as  a  municipal  solid  waste 
management  method  because  it  can  divert  organic  materials  from  landfills  and  reduce  the 
risks  associated  will  landfill  and  incineration  (OTA  1989;  184).  It  is  estimated  that  with  ideal 
conditions,  composting  can  occur  rapidly,  yield  a  marketable  product,  and  reduce  the  original 
volume  of  materials  by  more  than  50  per  cent  (OTA  1990;  184).  This  provides  motivation  for 
muiticipalities,  who  face  landfill  constraints,  to  attempt  such  strategies. 


A^.l       Empirical  studies 

There  are  numerous  examples  of  yard  and  organic  collection  programs,  which  have  been 
implemented  in  conjunction  with  municipal  composting: 

•  Mandatory  source  separation  of  yard  waste  from  residential  solid  waste  became  law 

in  Seattie,  Washington,  in  1989.  Customers  of  the  Seattie  Waste  Utility  (SWU)  may 
request  weekly  or  biweekly  curbside  collection  of  organic  waste;  or  customers  may 
haul  organic  wastes  to  one  the  City's  transfer  stations.  The  yard  waste  program  has 
been  extremely  successful. 

The  combination  of  curbside  and  self-hauled  organic  wastes  was  46  per  cent  higher 
in  1989  than  the  SWU  predicted,  and  represented  73  per  cent  of  the  1990  diversion 
goal.  The  curbside  program  was  particularly  successful,  reaching  93  per  cent  of  the 
1990  diversion  goal  in  the  first  year,  self- haul  was  not  as  popular,  reaching  only  55 
per  cent  of  the  1990  diversion  goal. 
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Yard  waste  facilities  are  relatively  commonplace  across  the  United  States:  New 
Jersey  has  1 80  leaf  composting  facilities;  and  Massachusetts  has  about  25  per  cent 
of  all  municipalities  participating  in  yard  waste  composting  programs  (OTA 
1989;  188). 

In  the  United  States,  a  few  facilities  which  compost  only  food  waste  are  in 
operation.  Examples  of  such  facilities  include  an  operation  in  Virginia  which  collects 
waste  grease,  bones,  fat  and  offal  from  slaughterhouses,  restaurants,  and 
supermarkets  and  processes  it  into  animal  feed  additive;  and,  in  New  Jersey,  some 
farmers  are  licensed  to  collect  food  wastes  for  feed  to  hogs  (OTA  1990;  189). 

The  composting  of  yard  and  food  waste  that  is  separated  from  other  MSW  is 
increasing  in  Europe  (OTA  1990;  188- 189).  In  West  Germany,  approximately  70 
organic  source  separation  projects  exist.  It  is  estimated  that  these  programs  serve 
430,000  households,  and  compost  approximately  91  kg  of  organic  waste  per  person. 

Several  Ontario  municipahties  have  successfully  implemented  residential  yard  waste 
collection  and  composting  programs.  Of  these  programs,  operations  in  Waterloo  and 
Guelph  have  been  the  most  effective.  It  is  estimated  that  in  1989,  about  3  per  cent 
of  all  organic  waste  in  Ontario  was  collected  through  mimicipal  composting 
programs  (RIS  1991). 

William  Neilson  Limited  of  Toronto,  which  creates  large  quantities  of  food  waste  in 
its  manufacturing  process,  has  an  arrangement  with  a  pig  farmer,  who  takes  this 
waste  away  for  processing  into  animal  feed  (SWEAP  Summer  1990;7). 


A.5.2       Efficiency 

Yard  and  organic  waste  collection  programs  provide  a  direct  financial  incentive  to  the  IC&I 
sector  for  waste  diversion.  Given  that  most  IC&I  waste  collection  is  user  charge  based,  it  is 
anticipated  that  any  mechanism  provided  to  divert  waste,  at  a  cost  lower  than  standard 
collection,  will  be  utilized. 

The  residential  sector  is  slightiy  different.  The  success  of  any  residential  yard  and  organic 
waste  collection  program  is  based  on  other  programs  already  in  place,  which  also  divert 
waste.  For  example  in  Seattie,  an  extensive  user  charge  system  already  exists,  and  rates  for 
yard  waste  collection  are  less  than  regular  household  waste.  Given  this,  its  quick  start-up,  low 
cost,  and  convenience,  Seattie' s  program  is  highly  successful. 
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A.5.3       Equity 

The  are  many  benefits  to  yard  and  organic  waste  collection  programs.  Municipalities  would 
save  from  reduced  landfill  costs,  while  they  may  save  and/or  earn  money  from  the  use  of 
composting.  Any  cost  saving  may  be  transferred  to  the  public  in  the  form  of  lower  waste 
management  taxes.  The  IC&I  sector  would  benefit  by  saving  in  waste  management  costs. 
Through  "swilling"  some  hog  farmers  may  obtain  feed  for  their  swine  at  a  lower  cost. 


A.5.4       Diversion  potential 

Based  on  1989  estimates,  organics  currentiy  comprise  about  32  per  cent  of  the  residential 
waste  stream  (food  and  yard  waste),  and  between  5  per  cent  and  3  per  cent  of  IC&I  waste 
(CH2M  Hill  1991;Tables  3.3  and  3.9).  Given  these  significant  quantities,  municipalities  find  it 
attractive  to  focus  programs  exclusively  on  collection  of  these  materials,  as  a  means  of  waste 
diversion. 

Current  trends  indicate  that  there  is  a  move  towards  banning  yard  waste  from  all  landfills.  As 
a  result,  various  municipalities  have  moved  towards  separate  and/or  specific  yard  waste 
collection,  primarily  from  the  residential  sector.^ 

Given  the  initial  success  and  the  effectiveness  of  current  yard  and  organic  waste  collection 
programs,  the  potential  for  enhancing  and  developing  more  programs  is  favourable.  A  number 
of  programs  which  could  successfully  divert  wastes  in  the  province  are  already  under  way  or 
planned  (RIS  1991): 

•  The  establishment  of  a  yard  and  organic,  large  25,000  to  30,000  hog  farm  in  the 
Greater  Toronto  Area,  to  consimie  food  waste  from  the  region's  largest  generators. 

•  Metro  Toronto  recentiy  doubled  its  quantity  of  composted  leaves  from  6,000 
tonnes/a  to  12,000  tonnes/a.  Plans  exist  to  compost  60,000  t/a  of  leaves  by  1992. 

•  In  1988,  Metro  Toronto  approved  the  preliminary  design  for  a  190  tonnes  per  day 
composting  plant  for  selected  organic  food  waste  from  industry  (Metropolitan 
Toronto  Commissioner  of  Works  1990). 

Given  the  potential  of  yard  and  organic  waste  collection  programs,  the  following  increases  in 
waste  diversion  through  expanded  yard  and  organic  waste  collection  are  anticipated 
aable  A-6): 


For  example.  The  Municipality  of  Metropolitan  Toronto,  1990,  How  to  Bundle 
up  for  Spring. 
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Table  A-6 

Yard  and  organic  waste  collection  programs  diversion  parameters 


Waste  components  -  residential  sector 

1992 

2000 

Yard  waste 

Reduction  +25% 

Reduction  +60% 

Waste  components  • 

■  IC&I  sector 

1992 

2000 

Yard  waste 
Food  waste 

Reduction  +10% 
Reduction  +8% 

Reduction  +25% 
Reduction  +20% 

Assuming  that  yard  waste  programs  are  instituted  independently  of  other  waste 
management  initiatives,  it  is  anticipated  that  an  additional  25  per  cent  and  60  per 
cent  of  residential  yard  waste  will  be  diverted  through  municipal  composting  for  the 
respective  target  years. 

Recovery  programs  for  IC&I  yard  and  organic  wastes  are  virtually  non-existent 
Given  current  projections,  it  is  anticipated  that  this  will  continue  .  However,  with  the 
advent  of  collection  programs  and  their  ensuing  implementation  time  and  coverage, 
it  is  expected  that  10  per  cent  of  yard  waste  and  8  per  cent  of  food  waste  will  be 
diverted  in  1992.  Similarly  for  the  year  2000,  an  additional  25  per  cent  of  IC&I  yard 
waste  and  20  per  cent  of  food  waste  are  anticipated  to  be  diverted. 


A.5^       Implementation  costs 

Table  A-7  presents  the  estimated  cost  of  implementing  a  yard  and  organic  waste  collection 
program  for  the  Province.  The  estimated  costs  are  about  $5  million  in  1992  and  about  $7.9 
million  in  2000  for  developing  up  to  four  composting  facilities  excluding  collection  costs. 
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Table  A-7 

Cost  of  funding  yard  and  organic  waste  collection  programs 


Annualized  cost  of  measure,  OOO's  (1989$) 


CAPITAL  COSTS 

1992 

Approvals/Hearings 

na 

Site  Acquisition 

na 

Equipment 

na 

Total  Capital  Costs 

$936 

OPERATING  COSTS 

Labour 

na 

Maintenance 

na 

Energy 

na 

Administration 

na 

Total  Operating  Costs 

.     $4.051 

TOTAL  COST 

$4,987 

Sources: 

M.M.  Dillon  Limited.  1990. 

2000 
na 
na 
na 

$1,482 

na 
na 
na 
na 

$6,413 
$7,895 


Elstimated  waste 

diverted  (WMPM) 

1992 

158,031  t/a 

2000 

250,140  t/a 

Note:         The  cost  of  yard  and  organic  waste  collection  composting  facility  is  based  on  the  following 
assumptions: 

Facility  size  70,267  t/a  Cost  of  waste  received  (1989$/t) 

Discount  rate  6  %  Capital  costs         $5.92  /t 

Life  20  years  Operating  $25.63  A 

Number  of  composting 
facilities  required 

225  facilities 
3.56  facilities 

Capital  costs  are  assumed  evenly  distributed  between  site  acquisition  and  equipment  purchases;  operating  costs 
are  also  evenly  distributed.  Collection  costs  are  excluded. 

na  -  not  available 


A.6       Education  programs 

Through  various  programs  which  are  used  to  educate  the  public  and  industry,  compliance 
with,  and  participation  in  waste  management  programs  will  increase.  As  such,  education  is  an 
indirect  means  through  which  increased  waste  diversion  can  occur. 
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Education  programs  typically  revolve  around  the  distribution  of  pamphlets,  grade-school 
curricula  and  public  service  announcements.  Ontario  currentiy  has  in  place  a  number  of 
education  programs  geared  towards  the  residential  and  IC&I  sector*.  From  Canada's  Green 
Plan,  the  Federal  government  is  committed  to  provide  information  to  individuals  and 
businesses  through  new  and  ongoing  programs. 

The  ultimate  goal  of  education  programs  is  to  alter  consumer's  choices.  It  is  hoped  that 
through  these  programs  that  consumers  and  industry  will  decide  to  use  less  packaged  goods, 
purchase  and  reuse  more  durable  items,  purchase  more  deposit  items  and  less  single-use 
(disposable)  items,  recycle,  and  compost  more  yard  and  food  waste. 


A.6.1       Empirical  studies 
United  States 

Rhode  Island  has  instigated  education  programs  at  all  levels,  from  grade  to  graduate  school, 
focusing  on  both  consumers  and  industrial  waste  diversion.  The  Rhode  Island  Department  of 
Environmental  Management  has  published  books  on  waste  management,  including  waste 
reduction,  and  has  held  workshops  on  the  topic.  A  task  force  provides  technical  assistance  to 
IC&I  establishments,  including  guidance  documents,  training  and  certification  of  waste 
auditors,  and  design  and  specification  of  equipment  and  services  (OTA  1990;316). 

In  1976,  extensive  education  programs  were  undertaken  in  Marblehead  and  Somerville, 
Massachusetts.  In  both  communities,  a  letter  was  sent  to  each  household  explaining  the 
importance  of  glass  recycling  and  how  they  can  participate  in  municipal  programs.  A  follow- 
up  telephone  survey  showed  that  the  letter  was  received  and  read  by  80  per  cent  and  69  per 
cent  of  the  residents  of  Marblehead  and  Somerville,  respectively.  Information  on  the  recycling 
schemes  in  the  two  communities  was  presented  through  posters,  articles  and  advertisements  in 
local  and  regional  newspapers  and,  to  a  lesser  extent,  through  television  and  radio.  It  is 
estimated  that  the  participation  rates  were  75-80  per  cent  in  Marblehead  and  17-23  per  cent  in 
Somerville  (OECD  1983;67-69). 


For  example,  the  Ministry  of  the  Environment  regularly  publishes  FACTS  and 
Environment  Information  and  have  also  put  out  a  package  on  The  Industrial 
Waste  Diversion  Program.  There  is  also  an  extensive  advertising  campaign  to 
encourage  individuals  to  recycle  more  of  their  waste. 
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Switzerland 

Vetrorecycling  S.A.  (national  organizer  for  recycling  operations)  distributed  an  explanatory 
leaflet  to  all  parties  interested  in  glass  recycling.  The  leaflet  described  alternative  transport 
and  collection  systems,  detailed  the  prices  paid  for  waste  glass  and  the  destination  for 
different  colours  of  glass,  and  identified  the  contaminants  that  should  be  excluded.  Across 
Switzerland,  participation  rates  were  estimated  at  between  50  per  cent  and  80  per  cent  (OECD 
1983;66-67). 


Germany 

In  the  early  1970's,  on  a  national  scale,  press  releases,  press  conferences  and  instructive 
leaflets  were  used  to  promote  the  separation  of  glass  by  consumers.  Information  on  the 
recycling  scheme  was  distributed  to  groups  such  as  local  commimity  organizations  and 
schools.  Areas  where  this  was  the  only  means  of  communication,  participation  rates  varied 
between  13  per  cent  and  21  per  cenL  Konstanz,  where  there  was  an  enhanced  education 
program,  participation  was  about  50  per  cent  (OECD  1983;67-68). 


Netherlands 

In  North  Brabant,  education  programs  were  devised  by  a  committee  comprising 
representatives  of  central  and  local  government,  industry  and  consumers.  Information  on  the 
glass  recycling  scheme  was  presented  through  posters,  stickers  on  glass  collection  containers 
and  explanatory  leaflets.  The  scheme  was  advertised  in  the  local  press.  Participation  in  this 
program  was  estimated  to  be  in  the  range  of  24  per  cent  to  34  per  cent  (OECD  1983;67,69). 


Austria 

In  Vienna,  households  were  sent  a  brochure  explaining  the  need  to  recycle  materials  and 
informing  them  of  how  to  participate  in  recycling  glass  containers.  In  addition,  the  recycling 
scheme  was  publicised  frequentiy  in  the  press,  and  on  television  and  radio.  Within  Vienna, 
the  program  was  quite  successful  achieving  participation  rates  from  76  per  cent  to  87  per 
cent  However,  the  program  at  the  national  level  elicited  a  participation  rate  in  the  range  25 
per  cent  to  30  per  cent  (OECD  1983;67,70). 


Ontario 

In  1989,  Metropolitan  Toronto  Council  approved,  in  principle,  a  $3.1  million  public  education 
program  to  educate  residents  and  businesses  about  the  garbage  crisis  and  to  outline  ways  in 
which  they  could  help  to  reduce  waste.  In  1990,  Metro  Coimcil  approved  a  one-year  $2.6 
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million  mass  public  education  program  focusing  on  waste  reduction  which  would  be 
implemented  across  the  Greater  Toronto  Area  (Commissioner  of  Works  to.  Metro  Works 
Committee  1990;Memo).  No  documented  information  on  the  effectiveness  of  this  program  is 
available. 

At  the  provincial  level,  the  government  is  committed  to  a  goal  of  "promoting  awareness  of 
responsible  waste  management  through  public  information  and  education"  (M0E2  1990;  13). 
These  programs  are  directed  at  the  residential  and  IC&I  sectors.  The  approach  to  the 
residential  sector  is  a  relatively  passive  one;  through  the  school  system  and  various 
pamphlets,  and  advertising.  The  most  developed  residential  program  is  the  Municipal 
Reduction/Reuse  Program,  whose  goal  is  to  "promote  greater  awareness  of  buying  habits  and 
products  that  will  reduce  waste  reduction  rates"  (MOE  1990;Environment  Information). 

However,  in  the  IC&I  sector,  the  approach  is  more  aggressive,  and  grants  are  available  to 
those  in  the  IC&I  sector  for  initiatives  that  promote  the  3R's  were  significantiy  greater  than 
those  available  to  municipalities'.  There  is  no  monitoring  of  the  effectiveness  of  these 
education  programs. 


A.6J       Efficiency 

It  is  difficult  to  assess  the  extent  to  which  education  programs  are  successful  in  diverting 
waste  from  landfill  and  incineration.  Assuming  the  information  collected  from  the  OECD 
(1983)  study  is  accurate,  the  potential  for  education  programs  is  significant  It  should  be  noted 
that  the  effectiveness  of  these  programs  is  measured  by  their  participation  rates  and  how 
many  glass  containers  were  recovered. 

From  the  literatiuie  reviewed,  education  programs  provide  an  impetus  for  waste  generators  to 
participate  in  waste  diversion  programs.  Therefore,  they  are  useful  in  providing  an  initial 
"spark". 


Over  the  1989-90  fiscal  year,  grants  to  the  Industrial  3R's  program  totalled  $6.5 
million,  while  grants  to  the  Municipal  Waste  Reduction/Reuse  program  was 
$0.13  million.  For  the  1990-91  period,  funds  allocated  to  die  same  programs 
totalled  $14.2  million  and  $1.4  million  respectively  (Ontario  Ministry  of  the 
Environment  1990.  Highlights  and  Trends,  1990-91  Estimates.). 
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A.6.3       Equity 

Education  programs  are  usually  paid  for  from  general  revenues  and,  therefore,  their  funding  is 
as  equitable  as  the  tax  system.  The  benefits  of  education  programs  are  normally  available  to 
all,  though  care  should  be  given  to  providing  material  that  is  appropriate  for  people  of  all 
educational  levels  and  ethnic  backgrounds. 


A.6.4       Diversion  Potential 

Assuming  that  education  programs  are  the  sole  means  of  waste  diversion,  it  is  anticipated  that 
they  will  have  a  limited  impact.  However,  given  the  nature  of  these  programs,  they  are 
complementary  to  most  other  waste  diversion  measures.  Therefore,  the  effectiveness  of 
education  programs  would  be  enhanced  if  they  were  implemented  in  conjunction  with  other 
waste  diversion  measures. 

It  is  anticipated  that  the  following  adjustments  from  the  current  trend  will  be  observed  as  a 
result  of  new  and  improved  education  programs  (Table  A-8  and  Table  A-9): 

•  For  ONP  recycling,  an  8  per  cent  increase  will  be  realized  in  the  residential  sector  in 
both  target  years.  The  IC&I  will  see  an  increase  in  ONP  recycling  of  2  per  cent  and 
5  per  cent  for  1992  and  2000  respectively. 

•  Education  programs  will  encourage  households  to  recycle  fine  paper  at  rates  of  5  per 
cent  and  7  per  cent  in  1992  and  2000.  These  same  programs  will  increase  IC&I 
recovery  by  5  per  cent  and  10  per  cent  for  the  same  time  frame. 

•  As  markets  for  recycling  boxboard  come  on  stream,  recycling  rates  will  increase  by 
3  per  cent  and  8  per  cent  in  the  residential  sector,  and  by  3  per  cent  and  5  per  cent 
in  the  IC«feI  sector,  for  1992  and  2000. 

•  Given  the  current  demand  for  old  corrugated  cardboard,  education  programs  will 
encourage  households  to  take  the  initiative  and  recycle  an  additional  5  per  cent  and 
8  per  cent  more  of  this  waste.  The  IC&I  sector,  which  currentiy  recycles  some  of 
this  waste,  wiU  enhance  through  education  programs  current  recycling  by  10  per 
cent  for  1992  and  2000. 

•  Education  will  increase  the  recycling  of  magazines,  in  the  residential  sector  by  6  per 
cent  and  7  per  cent  in  1992  and  2000  respectively. 

•  The  recycling  of  telephone  books  will  rise  by  5  per  cent  and  6  per  cent  for  the 
residential  sector  and  by  2.5  per  cent  and  3  per  cent  in  the  IC&I  sector  for  the  target 
years. 
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Table  A-8 

Education  programs  residential  sector  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Magazines 

Telephone  books 

Glass  containers 

Plastics 

Aluminium  cans 

Tinplate  steel  cans 

Yard  waste 

Food  waste 

Tires 

Disposable  diapers 

Other 


Recycling  +8% 
Recycling  +5% 
Recycling  +3% 
Recycling  +5% 
Recycling  +6% 
Recycling  +5% 
Recycling  +5% 
Recycling  +8% 
Recycling  +6% 
Recycling  +7% 
Reduction  +6% 
Reduction  +5% 

Reuse  +2% 
Reduction  +8% 
Reduction  +6% 


Recycling  +8% 

Recycling  +7% 

Recycling  +8% 

Recycling  +8% 

Recycling  +7% 

Recycling  +6% 

Recycling  +5% 

Recycling  +14.5% 

Recycling  +9% 

Recycling  +9% 

Reduction  +6% 

Reduction  +6% 

Reuse  +2% 

Reduction  +8% 

Reduction  +4% 


Glass  containers  will  be  recycled  at  higher  rates  due  to  education  programs  rising  by 
5  per  cent  in  both  years  for  the  residential  sector  and  by  3  per  cent  and  5  per  cent  in 
the  IC&I  sector  for  the  target  years. 

The  recycling  of  plastics  will  rise  by  8  per  cent  and  14.5  per  cent  for  the  residential 
sector  and  by  5.8  per  cent  in  both  years  for  the  IC&I  sector. 

More  aluminum  cans  will  be  recycled  with  increases  of  6  per  cent  and  9  per  cent  for 
the  residential  sector  and  of  2  per  cent  and  3  per  cent  in  the  IC&I  sector  for  the 
target  years. 

Like  aluminum  cans,  the  rate  of  recycling  tinplate  steel  cans  is  also  expected  to  rise 
as  a  result  of  education  programs.  The  recycling  of  steel  cans  will  rise  by  7  per  cent 
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Table  A-9 

Education  programs  IC&I  diversion  parameters 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Telephone  books 

Glass  containers 

Plastics 

Aluminium  cans 

Tinplate  steel  cans 

Yard  waste 

Food  waste 

Wood  waste 

Tires 

Disposable  diapers 
Other 


Recycling  +2% 

Recycling  +5% 

Recycling  +3% 

Recycling  +10% 

Recycling  +2.5% 

Recycling  +3% 

Recycling  +5.8% 

Recycling  +2% 

Recycling  +3% 

Reduction  +2% 

Reduction  +4% 

Recycling  +4% 

Reuse  +2% 
Recycling  +3% 

Reduction  +5% 

Reduction  +6% 


Recycling  +5% 

Recycling  +10% 

Recycling  +5% 

Recycling  +10% 

Recycling  +3% 

Recycling  +5% 

Recycling  +5.8% 

Recycling  +4% 

Recycling  +5% 

Reduction  +3% 

Reduction  +6% 

Recycling  +3% 

Reuse  +2% 
Recycling  +3% 

Reduction  +4% 

Reduction  +4% 


and  9  per  cent  for  the  residential  sector  and  by  3  per  cent  and  5  per  cent  in  the 
IC&I  sector  for  the  target  years. 

More  yard  waste  will  be  diverted.  It  is  expected  that  increases  of  6  per  cent  for  both 
years  in  the  diversion  of  yard  wastes  from  the  residential  sector  will  occur.  The 
amount  of  waste  diverted  from  the  IC&I  sector  will  be  less,  2  per  cent  and  3  per 
cent  the  target  years. 

Food  wastes  from  the  residential  sector  will  be  reduced  by  5  per  cent  and  6  per  cent 
for  the  years  1992  and  2000.  In  the  IC&I  sector  food  wastes  will  be  reduced  by  4 
per  cent  and  6  per  cent  for  the  target  years  as  a  result  of  education  programs. 


A-33 


Tires  in  the  residential  sector  will  be  diverted  through  reuse  by  2  per  cent  in  each 
year.  The  increase  in  the  rate  of  reuse  in  the  IC&I  sector  will  also  be  2  per  cent,  in 
addition  to  increases  in  the  rates  of  recycling  of  3  per  cent  for  1992  and  2000. 

The  diversion  of  disposable  diapers  will  rise  by  8  per  cent  for  the  residential  sector 
and  by  5  per  cent  and  4  per  cent  in  the  IC&I  sector  for  the  target  years. 

Wood  waste  will  be  divened  in  the  IC&I  sector  increasing  by  4  per  cent  in  1992 
and  3  per  cent  in  2000. 

Education  will  increase  source  reduction  of  other  wastes  in  the  residential  and  IC&I 
sectors  by  6  per  cent  and  4  per  cent  in  1992  and  2000,  respectively. 


A.6^       Implementation  costs 

Table  A- 10  presents  the  estimated  implementation  costs  of  education  programs  which 
encourage  waste  diversion.  The  costs  of  the  programs  are  estimated  assuming  an  expenditure 
of  $5  per  household  in  each  of  the  target  years.  This  represents  a  doubling  of  existing 
expenditures  on  education  programs  (State  of  Washington  1990).  The  additional  cost  of 
education  programs  in  1992  is  about  $14  million  and  in  2000,  about  $16  million. 


A. 7       Virgin  material  taxes 

Programs  which  stimulate  or  subsidize  the  development  of  natural  resources  have  long  been 
criticized  by  many  conservationists  and  environmentalists.  The  basic  argimient  is  that 
subsidizing  the  cost  of  virgin  raw  materials  has  hindered  the  growth  of  secondary  materials 
markets  (Franklin  1988;  1)'°.  If  these  concessions  were  removed  and  virgin  material  taxes  put 
in  place,  the  development  of  secondary  materials  markets  would  be  encouraged  instead  of 
hindered. 

The  objective  of  virgin  material  taxes  is  to  alter  the  use  of  virgin  materials  by  substituting 
secondary  materials  for  virgin  materials,  by  increasing  the  relative  price  of  virgin  materials. 

A  virgin  material  tax  can  generate  revenues  for  municipalities  (Miedema  1976;  1-2).  Through 
consumer  responses,  and  with  the  support  of  other  programs  to  promote  die  use  of  secondary 


'°       For  example,  depletion  allowances  for  mineral  mining  and  petroleum  have 
affected  the  development  of  and  the  markets  for  recovered  steel,  glass, 
aluminium,  copper,  plastics  and  re-refined  oil  see,  Franklin  (1990:1-2). 
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Table  A-10 

Cost  of  funding  education  programs 


Annualized  cost  of  measure,  OOO's  (1989$) 


CAPITAL  COSTS 

Approvals/Hearings 

Site  Acquisition 

Equipment 

Total  Capital  Costs 

OPERATING  COSTS 

Labour 

Maintenance 

Energy 

Administration 

Total  Operating  Costs 

TOTAL  COST 


1992 

2000 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

$14,368 

$16,118 

Sources: 

Statistics  Canada,  Cansim  single  and  semi-detached  homes  database. 


Note: 


Education  expenditures  are  calculated  on  a  per  household  basis. 


Number  of 

Year 

households 

1992 

2,873,516 

2000 

3,223,670 

Program  expenditures  per  household  are  assumed  to  equal  $5  (1989$).  Costs  are 
annual.  A  detailed  breakdown  of  costs  by  type  of  expenditure  depends  on  the 
education  strategy  implemented. 

na  -  not  available 
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materials,  industries  will  shift  towards  greater  secondary  material  recovery  and  use. 

A  virgin  material  taxes  are  levied  only  against  those  materials  that  can  be  recycled.  They 
would  affect  the  following  components  of  the  waste  stream: 

ONP; 

fine  paper, 

boxboard; 

old  corrugated  cardboard; 

glass  containers; 

aluminium  cans  and  foil;  and 

tinplate  steel  cans. 

A.7.1       Empirical  studies 

From  the  literature  reviewed,  no  specific  example  of  the  use  of  virgin  material  taxes  on 
recyclable  materials  could  be  found.  In  West  Germany,  taxes  applied  to  lubricating  oils  serve 
a  function  similar  to  virgin  materials  taxes.  A  number  of  studies  which  analyze  the  potential 
effects  of  virgin  material  tax  have  been  conducted. 

West  Germany 

Since  1969,  a  system  of  taxing  virgin  mineral  lubrication  oils  in  West  Germany  has  been  in 
place.  The  objective  of  the  tax  is  the  safe  disposal  of  waste  oil,  either  through  recycling  or 
non-polluting  treatment. 

The  tax  is  paid  by  manufacturers  or  importers  of  mineral  lubrication  oils,  and  on  reprocessed 
oil.  The  revenue  collected  is  placed  into  a  'Reserve  Fund  for  Ensuring  the  Safe  Disposal  of 
Waste  Oil'.  These  funds  are  redistributed  in  the  form  of  aid  to  firms  which  agree  to  collect 
and  re-pTXx:ess,  or  dispose  in  a  non-polluting  manner,  the  waste  oil. 

In  1976,  the  tax  was  equivalent  to  DM  0.81  per  litre  of  waste  oil. 
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Since  the  tax  was  introduced,  the  quantity  of  waste  oil  handled  through  the  Reserve  Fund  has 
doubled,  even  though  the  amount  of  waste  oil  remained  the  same.  The  volume  of  monitored 
waste  oil  disposal  dropped  form  92,000  tonnes  to  9,000  tonnes,  a  90  per  cent  decline  (OECD 
1981;  18-20). 


Feasibility  studies 

In  an  evaluation  of  the  paper  industry  (Miedema  1976),  virgin  and  secondary  fibre 
consumption  effects  based  on  charge/subsidy  policy  options,  as  predicted  through  a 
charge/subsidy  model  were  analyzed.  Charges  or  virgin  materials  taxes,  were  assessed  on  a 
per  ton  basis  for  a  variety  of  recyclable  waste  materials.  The  analysis  predicted  that  for  1985, 
assuming  a  $25  tax  rate,  consumption  of  secondary  fibres  would  increase  by  96  per  cent, 
while  virgin  fibre  demand  would  decline  by  24  per  cent  (Miedema  1976)  . 

The  effects  of  federal  subsidies  on  materials  recycling  has  also  been  examined  by  the 
Environmental  Law  Instimte.  Using  an  econometric  approach,  the  effects  of  recycling  of 
secondary  materials  with  subsidy  elimination  were  analyzed  concluding  that  tax  benefits  for 
mining  and  timber  growing  are  substantial  but  do  not  significantly  discourage  or  reduce  the 
use  of  secondary  materials  (Franklin,  1988:12).  The  estimated  effect  in  the  United  States  of 
virgin  material  subsidies  on  virgin  paper  products  was  a  one  per  cent  increase  in  price,  for 
aluminum,  prices  were  five  per  cent  higher,  and  for  steel,  two  per  cent  higher. 


A.7.2       Efficiency 

The  West  German  case  provides  an  indication  of  the  effectiveness  of  virgin  material  taxes. 
Given  the  mechanisms  by  which  waste  oil  is  collected  (i.e.  through  industrial  users  and 
service  stations),  it  is  not  surprising  that  this  program  was  successful. 

However,  for  the  waste  components  identified  for  this  study,  the  anticipated  response  to  virgin 
material  taxes  is  expected  to  be  weaker  -  compare  the  concentrated  method  of  collection  for 
waste  oil  versus  Blue  Box  and  other  source  separation  programs  for  potentially  affected  waste 
components. 

Virgin  material  taxes  provide  a  direct  incentive  for  the  greater  use  of  secondary  materials.  For 
certain  manufacturers,  the  advent  of  the  tax  would  provide  the  impems  to  alter  manufacturing 
processes  and  to  facilitate  the  use  of  secondary  materials.  This  will  promote  greater  waste 
diversion  fipom  landfill  and  incineration. 
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A.7J       Equity 

Each  manufacturer  pays  for  the  use  of  virgin  materials,  and  some  portion  of  the  cost  is 
typically  passed  on  to  the  consumer  with  a  virgin  material  tax.  Consimiers  will  realize  that 
these  products  are  more  expensive,  and  will  adjust  their  purchases  towards  items  made  with 
reclaimed  materials.  These  actions  have  a  niunber  of  implications. 

Manufacturers  who  previously  used  virgin  materials  extensively  may  need  to  adjust  their 
production  technology  to  use  reclaimed  materials.  Under  current  MOE  programs,  they  may  be 
eligible  for  a  subsidy  or  grant  paid  for  by  taxpayers. 

Mining  companies  may  feel  that  the  virgin  material  taxes  are  discriminating  against  them 
arguing  that  with  the  imposition  of  this  tax,  cost  cutting  measures  will  have  to  be  enforced. 
The  net  result  may  be  job  losses  and  a  decline  in  GDP.  However,  the  ensuing  upsurge  in  the 
secondary  materials  sector  may  offset  this. 


A.7.4       Diversion  potential 

For  a  system  of  virgin  material  taxes  to  be  successful,  the  rate  has  to  be  set  so  that  waste 
generators  have  an  incentive,  to  alter  their  production  technology  to  utilize  secondary 
materials.  It  is  anticipated  that  this  tax  will  be  in  the  range  of  5  to  12  percent  of  the  cost  of 
virgin  material  extraction  depending  on:  the  nature  and  development  of  secondary  markets; 
whether  the  material  is  from  a  non-renewable  or  renewable  resource,  and  the  environmental 
and  economic  impacts  of  mining  the  virgin  resource. 

Assuming  that  the  tax  for  each  material  is  set  in  this  range,  it  is  anticipated  that  the  following 
increases  in  recovery  rates  will  be  observed  (Table  A-11): 

•  Virgin  material  taxes  will  have  a  greater  impact  in  Ontario  on  the  IC&I  sector  with 
recovery  rates  of  15  per  cent  and  20  per  cent  for  1992  and  2000  respectively.  For 
the  same  period,  residential  recovery  will  increase  by  5  per  cent  and  4  per  cent 

•  Current  trends  predict  that  fine  paper  recovery  in  the  IC&I  sector  wiU  be  well 
developed  With  the  imposition  of  a  virgin  material  tax,  it  is  anticipated  that  these 
recovery  rates  will  increase  by  an  additional  15  per  cent  and  20  per  cent  for  the 
respective  target  years.  Recovery  from  the  residential  sector  will  increase  by  5  per 
cent  for  both  target  years. 

•  As  boxboaid  markets  come  on  stream,  recovery  from  the  IC&I  sector  will  increase 
by  10  per  cent  and  15  per  cent,  while  residential  recovery  will  increase  by  4  per 
cent  for  both  1992  and  2000. 
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Table  A-11 

Virgin  materials  taxes  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Glass  containers 

Alumimum  cans 
Tinplate  steel  cans 
Other 


Recycling  +5% 

Recycling  +5% 

Recycling  +4% 

Reduction  +5% 

Recycling  +4% 
Reuse  +5% 

Recycling  +6% 

Recycling  +6% 

Reduction  +5% 


Recycling  44% 

Recycling  +5% 

Recycling  +4% 

Reduction  +7% 

Recycling  +4% 
Reuse  +5% 

Recycling  +9% 

Recycling  +7% 

Reduction  +5% 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Glass  containers 

Aluminium  cans 

Tinplate  steel  cans 

Other 


Recycling  +15% 
Recycling  +15% 
Recycling  +10% 
Recycling  +10% 
Recycling  +3% 
Recycling  +12% 
Recycling  +4% 
Reduction  +5% 


Recycling  +20% 
Recycling  +20% 
Recycling  +15% 
Recycling  +10% 

Recycling  +4% 
Recycling  +17% 

Recycling  +7% 
Reduction  +5% 


As  markets  for  corrugated  cardboard  are  already  well  developed,  a  relatively  weak 
response  is  expected  from  the  IC&I  seaor  -  a  10  per  cent  increase  for  both  years. 
Residential  recovery  will  increase  by  5  per  cent  and  7  per  cent  for  the  same  time 
frame. 
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Given  that  glass  can  be  cheaply  made  and  silica  is  relatively  abundant,  taxes  will 
increase  recovery  rates  marginally.  Response  rate  increases  anticipated:  residential 
recovery  -  re-use:5  per  cent  (both  years),  recycling:  4  per  cent  (both  years);  IC&I 
recovery  -  3  per  cent  and  4  per  cent 

As  current  trends  predict  conservative  recovery  rates  for  aluminium  cans  and  foils,  it 
is  anticipated  that  virgin  material  taxes  will  improve  recovery  rates.  Recovery  will 
increase  by  12  per  cent  and  17  per  cent  in  the  IC&I  sector,  and  by  6  per  cent  and  9 
per  cent  in  the  residential  sector. 

It  is  expected  that  tinplate  steel  cans  recovery  rates  will  improve  by  4  per  cent  and  7 
per  cent  in  the  IC&I  sector,  and  by  6  per  cent  and  7  per  cent  in  the  residential 
sector. 

Virgin  materials  taxes,  will  increase  source  reduction  of  other  wastes  in  the 
residential  and  IC&I  sectors  by  5  per  cent  in  both  1992  and  20(X). 


A.8      Expanded  Blue  Box  programs 

The  Ontario  Blue  Box  program  was  started,  on  a  pilot  basis,  in  1986.  Over  the  last  four  years 
the  program  has  expanded  rapidly  in  southern  and  eastern  Ontario.  It  is  financed  by  the 
Ontario  Multi-Material  Recycling  Inc.  (OMMRI),  the  Miitistry  of  the  Environment,  the 
Ministry  of  Northern  Development  and  Mines  (MNDM),  and  participating  municipalities. 
These  players  fund  the  start  up  costs  of  the  Blue  Box  program  and  the  establishment  of 
mimicipal  recycling  programs. 

The  Blue  Box  program  is  a  multi-material  collection  program,  which  currentiy  accepts  only 
certain  types  of  waste  -  newspapers  (ONP),  magazines,  glass  containers,  plastics  (PET  and 
HDPE),  aluminium  cans  and  foil,  and  tinplate  steel  cans.  It  is  primarily  directed  towards  the 
residential  sector. 

The  program  is  a  voluntary  source  separation  program.  It  is  anticipated  that  the  program  will 
expand  into  new  mimicipalities,  apartment  buildings  and  accepting  new  materials.  The  new 
materials  will  be  those  which  have  well  developed  secondary  markets.  This  measure  is 
specifically  geared  at  the  following  waste  components: 

•  fine  paper, 

•  boxboard; 

•  old  corrugated  cardboard; 
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•  telephone  books; 

plastics  (other  RPC  and  film). 

A.8.1       Empirical  studies 

A  number  of  municipalities  in  other  jurisdictions  have  operated  programs  similar  to  Ontario's 
Blue  Box  program. 


Denmark 

In  the  mid  1970's,  the  municipality  of  H(})je  Tastrup  established  a  multi-material  collection 
system  which  accepted  paper,  metals,  bottles  and  glass.  The  collection  system  covered  both 
single  family  units  and  apartments.  The  municipality  was  responsible  for  the  operation  of  the 
recycling  centre,  while  a  private  contractor  collected  the  materials.  Collection  occurred  once  a 
month  for  single  family  units,  while  the  schedule  for  apartments  was  flexible.  Similar  to  the 
Ontario  system,  curbside  pick-up  was  used  by  single-family  units,  while  apartments  used 
dumpster  style  containers. 

Evaluation  of  the  program  indicated  that  the  participation  rates  are  good  from  the  single 
family  units,  but  response  from  apartments  was  not  as  good.  The  program  yielded  a  recovery 
rate  of  28.55  kg  per  capita  per  year.  (OECD  1983;112-121). 


United  States 

For  multi-material  collection  programs  in  Marblehead  and  Somerville,  Massachusetts, 
participation  rates  were  estimated  to  be  in  the  range  of  75-80  per  cent  and  17-23  per  cent, 
respectively.  In  Marblehead,  70  per  cent  of  single  family  units  and  apartments  were  serviced, 
while  in  Somerville,  programs  were  geared  towards  duplex  and  quadruplex  houses  in  densely 
populated  areas.  In  both  of  these  communities,  collection  was  curbside  and  once  per  week. 

Recovery  from  these  programs  was  87.6  kg  per  capita  per  year  in  Marblehead,  while  it  was  in 
the  range  of  16.8  to  31.2  kg  per  capita  per  year  in  Somerville  (OECD  1983;1 12-121). 


Ontario 

Ontario's  residential  waste  recycling  programs  have  increased  dramatically  in  the  last  few 
years.  In  1987,  400,000  households  were  served  by  the  Blue  Box  program,  by  1989,  this 
number  increased  to  1.8  million.  In  1990,  it  estimated  that  2.1  million  households  were 
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serviced  by  the  program.  Of  this,  there  is  an  80  per  cent  coverage  for  urban  areas,  and  70  per 
cent  for  rural  areas. 

An  estimated  115  kg  of  waste  materials  were  recovered  per  household  in  1989  (CH2M  Hill 
1991;5-7). 


A.8^       Efficiency 

If  the  yard  and  food  waste  in  the  residential  waste  stream  is  ignored,  the  quantity  of  waste 
that  has  been  recovered  through  the  Blue  Box  program  in  Ontario  has  been  impressive,  given 
the  fact  that  participation  in  the  program  is  voluntary,  that  public  education  is  minimal,  and 
the  fact  that  the  program  is  primarily  based  on  curbside  pick-up. 

Convenience  and  consistency  are  both  crucial  to  maintain  high  citizen  participation;  therefore, 
weekly  curbside  recyclable  pick-up  on  the  same  day  as  trash  pick-up  is  likely  to  result  in 
higher  materials  recovery  that  monthly  pick-up  on  a  separate  day  or  a  drop-off  program.  The 
number  of  separations  required  of  the  resident  can  also  affect  recovery  rates.  Fewer 
separations  require  less  space  at  the  residence  for  storage  and  can  reduce  collection  time  for 
pick-up  crews,  a  crucial  factor  in  the  recycling  cost  equation  (OTA  1989;64). 

The  success  of  curbside  collection  and  recycling  programs  is  also  sensitive  to  the  support 
programs  implemented  in  conjunction  with  the  recycling  efforts.  For  example,  an  enhanced 
education  program  in  Marblehead,  Massachusetts  resulted  in  higher  participation  rates  in  their 
curbside  waste  recycling  program. 

An  alternative  view  of  curbside  recycling  is  that  it  results  in  high  participation  rates  but  poor 
recovery  rates.  Independent  analysis  in  Ontario  found  that  less  than  23  per  cent  of  the 
almninium  cans  sold  in  the  province  were  recycled  and  that  only  28  per  cent  of  plastic  soft 
drink  botdes  were  collected  (Pollution  Probe  1990;20-23). 

Some  municipalities  involved  in  the  program  have  realized  the  shortcomings  of  promoting 
only  recycling.  The  amount  of  waste  handled  remains  the  same  but  waste  diversion  from 
landfill  is  through  an  expensive  and  complex  recycling  program  and  the  markets  for  the  waste 
material  extracted  are  unstable  and  uncertain  (Pollution  Probe  1990;25). 
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A.8.3       Equity 

Expanding  Blue  Box  programs,  like  current  residential  waste  collection  and  disposal,  will  be 
paid  for  indirectiy  by  waste  generators  through  property  and  provincial  taxes  whether  or  not 
they  are  included  in  the  program.  The  programs  impose  a  burden  on  participants,  who  have  to 
clear  and  sort  their  recyclable  materials,  but  since  participation  is  voluntary  this  cannot  be 
regarded  as  unfair.  However,  everyone  benefits  from  increased  recycling  whether  or  not  they 
take  part. 


A.8.4       Diversion  potential 

The  Province  allocated  $38.5  million  towards  the  Blue  Box  program  in  1990.  In  May,  1990,  it 
was  annoimced  that  the  Blue  Box  program  will  be  expanded  to  include  materials  such  as  non- 
beverage  aluminium,  plastic  film  and  boxboard.  It  is  expected  that  the  program  will  expand 
rapidly  into  the  area  of  apartment  recycling  and  into  the  small  business  sector.  However, 
collection  will  stiU  be  under  the  umbrella  of  residential  collection. 

Given  these  assumptions  and  the  effectiveness  of  this  program,  the  following  increases  in 
collection,  from  the  residential  sector  are  assumed  (Table  A- 12): 


ONP  recovery  will  increase  by  8  per  cent  and  14  per  cent  for  1992  and  2000 
respectively. 

Recovery  of  fine  paper  will  improve  by  15  per  cent  and  25  per  cent 

As  secondary  markets  for  boxboard  come  on  stream,  increases  in  recovery  of  10  per 
cent  and  18  per  cent  will  be  realized- 

Increases  of  9  per  cent  and  28  per  cent  in  the  recovery  of  corrugated  cardboard  will 
be  realized. 

Telephone  books  recovery  will  increase  by  10  per  cent  and  16  per  cent  for  the 
respective  target  years. 

Gains  of  7  per  cent  and  12  per  cent  in  the  recovery  of  magazines  will  be  registered. 

Glass  containers  will  be  recovered  at  rates  of  12  per  cent  and  13  per  cent  beyond 
current  projections. 

Increases  of  4.4  per  cent  and  14.7  per  cent  in  the  recovery  of  plastics  will  be 
realized. 
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Table  A-12 

Expanded  Blue  Box  program  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Telephone  books 

Magazines 

Glass  containers 

Plastics 

Aluminium  cans 

Tinplate  steel  cans 


Recycling  +8% 
Recycling  +15% 
Recycling  +10% 

Recycling  +9% 
Recycling  +10% 

Recycling  +7% 
Recycling  +12% 
•Recycling  +4.4% 
Recycling  +12% 
Recycling  +17% 


Recycling  +14% 
Recycling  +25% 
Recycling  +18% 
Recycling  +28% 
Recycling  +16% 
Recycling  +12% 
Recycling  +13% 
Recycling  +14.7% 
Recycling  +19% 
Recycling  +19% 


Given  that  aluminium  cans  have  the  greatest  value  in  this  program,  recovery  will 
increase  by  12  per  cent  and  19  per  cent  for  the  respective  target  years. 

Tinplate  steel  cans  recovery  will  increase  by  17  per  cent  and  19  per  cent 


A.8^       Implementation  costs 

Table  A- 13  presents  the  estimated  implementation  costs  of  an  expanded  Blue  Box  program  in 
the  Province.  In  1992,  the  expanded  program  is  expected  to  cost  an  additional  $8.6  million.  In 
the  year  2000,  the  increased  cost  of  the  program  is  expected  to  be  about  $13.8  million. 
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Table  A-13 

Cost  of  funding  expanded  Blue  Box  programs 


Annualized  cost  of  measure,  OOO's  (1989$) 

CAPITAL  COSTS  1992  2000 

Approvals/Hearings  na  na 


Site  Acquisition  na  na 

Equipment  na  na 

Total  Capital  Costs  na  na 
OPERATING  COSTS 

Labour  na  na 

Maintenance  na  na 

Energy  na  na 

Administration  na  na 

Total  Operating  Costs  na  na 

TOTAL  COST  $8,591  $13,837 


Sources: 
Note: 


CH2M  HiH.  1991. 


Increased  Blue  Box  fimding  is  based  on  comnaitted  expenditures  for  MSRP 
programs  in  1990  (1989$)  of  $23.9  million,  or  $98.93/t,  for  curbside,  apartment 
and  depot  diversion  programs.  Funding  per  tonne  was  calculated  based  on  WMPM 
waste  diversion  estimate  of  242,037  toimes  in  1989.  Additional  funding  can  be 
used  for  operating  or  capital  expenses. 


na  -  not  available 
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A.9       Recycled  content  regulation 

In  regulating  the  recycled  content  of  certain  products,  the  government  (Provincial  and/or 
Federal)  is  legislating  that  a  specific  portion  of  that  product  must  comprise  secondary 
material.  This  regulation  is  imposed  with  the  intent  of  recovering  those  components  of  the 
waste  stream  that  can  easily  be  recycled. 

It  is  expected  that  recycled  content  regulation  will  be  imposed  on  products  which  can  utilize 
the  following  waste  materials: 

ONP; 

fine  paper, 

old  corrugated  cardboard; 
glass  containers; 
aluminium  cans;  and 
tinplate  steel  cans. 


A.9.1       Empirical  studies 

From  the  literature  surveyed,  no  legislation,  besides  in  the  State  of  Florida",  exists  regarding 
recycled  content  A  nimiber  of  jurisdictions  in  both  Canada  and  the  United  States  have 
proposed  or  are  in  the  process  of  implementing  recycled  content  legislation.  Most  of  the 
proposed  legislation  focuses  on  recycled  fibre  content  in  newsprint. 

There  are  provisions  in  existing  laws  in  Ontario  for  recycled  content  regulations; 

•  The  Environmental  Protection  Act  makes  provisions  for  a  50  per  cent  recycling  rate 
of  materials  used  in  non-refillable  containers;  and 

•  there  is  pending  legislation  for  50  per  cent  recycled  fibre  content  for  newspapers. 


Florida  State  has  an  existing  bylaw  which  requests  compliance  with  its  required 
content  regulation  for  newsprint  (RISATIB,  1990:10) 


A-46 


The  approach  used  by  Ontario  with  regards  to  ihe  present  pop  container  regulation,  may  be 
applied  to  other  materials.  The  Waste  Reduction  Advisory  Comminee  (WRAC)  has  advocated 
the  development  of  specific  recycling  rates  for  materials  and  products  sold  in  Ontario  and/or 
the  use  by  manufacturers  of  equivalent  amounts  of  secondary  materials  (Shrybman  1988;71). 


A.9.2       Efficiency 

A  recycled  content  regulation  can  improve  the  use  of  secondary  materials  and  it  can  be 
implemented  with  minimal  cost  to  government  (Shrybman  1990;71).  Such  a  regulation  should 
improve  the  capacity  of  producers  to  absorb  secondary  materials.  The  onus  is  on  producers  to 
comply  with  this  regulation  or  else  face  charges. 

Local  markets  may  not  be  strong  enough  to  supply  enough  recycled  materials  to  ensure 
compliance  with  a  recycled  content  regulation  and  imports,  if  available,  may  be  required.  This 
hardly  helps  solve  Ontario's  waste  disposal  problem. 

The  main  argimient  against  the  imposition  of  a  recycled  content  regulation  is  that  recycling 
should  not  assimie  a  pre-eminent  position  in  the  waste  management  hierarchy.  Recycled 
content  regulations  are  appropriate  only  when  source  reduction  and  re-use  strategies  have 
been  explored  and,  where  desirable,  implemented  (Shrybman  1988;71).  Otherwise,  the  content 
regulation  predisposes  recycling  above  reduction  and  re-use. 

It  is  expected  the  primary  sector  will  be  affected  by  this  regulation.  These  effects  are 
addressed  in  the  macroeconomic  analysis. 


A.93       Equity 

A  recycled  content  regulation  favours  those  able  to  manufacture  products  from  recycled 
materials  over  those  whose  plant  and  equipment  is  not  suitable.  Also,  supplies  of  virgin 
materials  will  also  be  disadvantaged  by  such  a  regulation  and  those  in  the  recycling  industry 
will  benefit. 


A.9.4       Diversion  potential 

A  recycled  content  regulation  will  result  in  greater  use  of  secondary  materials.  This  will  be 
further  enhanced  as  consiuner's  preferences  shift  towards  goods  which  contain  recycled 
materials.  Any  increases  in  materials  recovery  realized  through  the  residential  sector  will  be 
through  more  materials  collected  through  the  Blue  Box  program.  Increases  in  the  industrial 
sector  will  be  through  enhanced  industrial  collection  programs. 

The  following  adjustments  are  a  reasonable  expectation  for  a  recycled  content  regulation 
(Table  A- 14): 

A-47 


Table  A-14 

Recycled  content  regulation  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Fine  paper 

Old  corrugated  cardboard 

Glass  containers 

Aluminium  cans 

Tinplate  steel  cans 


Recycling  +4% 
Recycling  +10% 
Recycling  +9% 
Recycling  +4% 
Recycling  +20% 
Recycling  +12% 


Recycling  +12% 
Recycling  +20% 
Recycling  +13% 
Recycling  +8% 
Recycling  +20% 
Recycling  +14% 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Fine  paper 

Old  corrugated  cardboard 
Glass  containers 
Aluminium  cans 
Tinplate  steel  cans 


Recycling  +10% 
Recycling  +10% 
Recycling  +15% 
Recycling  +3% 
Recycling  +12% 
Recycling  +5% 


Recycling  +20% 
Recycling  +20% 
Recycling  +20% 
Recycling  +8% 
Recycling  +17% 
Recycling  +8% 


The  projected  recycling  rates  for  ONP  will  be  improved  by  4  per  cent  and  12  per 
cent  in  the  residential  sector,  and  by  10  per  cent  and  20  per  cent  in  the  IC&I  sector, 
for  1991  and  2000  respectively. 

Improvement  of  10  per  cent  and  20  per  cent  in  fine  paper  recovery  will  occur  for 
the  two  sectors  for  both  of  the  target  years. 

With  its  well  developed  market,  it  is  anticipated  that  corrugated  cardboard  recovery 
will  be  increased  by  9  per  cent  and  13  per  cent  in  the  residential  sector,  and  by  15 
per  cent  and  20  per  cent  in  the  IC&I  sector. 
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Recovery  of  glass  containers  will  increase  by  4  per  cent  and  8  per  cent,  and  3  per 
cent  and  8  per  cent,  for  the  residential  and  IC&I  sectors,  respectively,  for  the  target 
years. 

With  current  trends  predicting  conservative  recovery  rates,  a  recycled  content 
regulation  should  enhance  residential  recovery  by  20  per  cent  for  both  target  years, 
and  in  the  IC&I  sector  by  12  per  cent  and  17  per  cent 

Tin  plate  steel  can  recovery  will  improve  by  12  per  cent  and  14  per  cent  in  the 
residential  sector,  and  by  5  per  cent  and  8  per  cent  in  the  IC&I  sector. 


A.  10     Mandatory  source  separation 

Mandatory  source  separation  (MSS)  is  a  regulatory  measure  which  can  compel  waste 
generators  to  separate  their  recyclable  materials  from  their  waste  for  disposal,  so  that  it  can  be 
collected  separately. 

Mandatory  source  separation  programs  are  typically  applied  to  residential  waste,  but  they  can 
also  be  applied  to  IC&I  waste. 

Source  separation  is  an  effective  waste  management  tool  for  segregating  recyclable  and 
compostable  materials  from  the  waste  stream.  Extensive  experience  with  material  recovery 
facilities  that  process  unseparated  wastes  have  failed  to  match  the  performance  of  source 
separation  regimes.  (Shrybman,  1988:40). 


A.10.1     Empirical  studies 

There  are  many  cases  where  MSS  programs  have  been  implemented.  The  literature  reviewed 
focuses  on  MSS  programs  in  North  America. 

United  States 

The  first  MSS  stamte  in  the  U.S.  was  enacted  in  Rhode  Island  in  1986.  Municipalities  were 
required  to  separate  designated  recyclable  materials;  aluminium,  glass  and  metal  food  and 
beverage  containers,  white  goods,  and  plastic  milk  jugs  and  PET  soda  bottles,  from  soUd 
waste  to  be  disposed  of  at  state  run  facilities.  The  Rhode  Island  Statute  also  requires  IC&I 
source  separation  of  various  recyclable  materials,  including  corrugated  cardboard  (Shyrbman 
1988;Appendix  A). 


A-49 


The  MSS  program  is  an  integral  part  of  the  State's  waste  management  goal  of  recycling  15 
per  cent  of  its  MSW  by  1992  (OTA  1989:319).  No  evaluation  of  the  effectiveness  of  the  MSS 
program  could  be  found  in  the  literature. 

In  1987,  New  Jersey  pursued  the  Mandatory  Source  Separation  and  Recycling  Act  requiring 
its  21  counties  to  develop  a  source  separation  strategy  that  identified  yard  waste  (leaves)  and 
at  least  three  other  materials  as  "designated  recyclables".  Under  the  program,  households  are 
required  to  separate  these  four  materials.  The  effectiveness  of  this  program  has  not  been 
assessed  (Shrybman  1988;Appendix  A). 

Hamburg,  New  York,  has  a  well  publicized  mandatory  recycling  program.  Participation  in  this 
program  has  been  estimated  at  98  per  cent  (Shrybman  1980;Appendix  A). 


Ontario 

At  present  only  a  few  small  municipalities,  such  as  South-West  Oxford  Township,  Zorra  and 
Midland,  have  implemented  mandatory  waste  separation  programs  pursuant  to  the  waste 
disposal  provision  of  the  Municipal  Act  (Shyrbman  1990;Appendix  A). 

These  municipalities'  bylaws  require  source  separation  of  designated  recyclable  materials  and 
empower  the  municipalities  to  refuse  to  collect  garbage  the  has  not  been  properly  separated. 
The  Zorra  township  bylaw  carries  a  $2,000  fine  for  non-compliance,  while  the  Midland 
bylaws  prescribes  a  fine  of  $100  for  non-compliance.  In  addition,  the  Midland  bylaw  enables 
the  municipality  to  install  recycling  bins  in  apartment  buildings  and  charge  the  cost  to  the 
landlord  if  he  or  she  refuses  to  install  this  equipment  in  accordance  with  the  bylaw 
(Shyrbman  1990; Appendix  A).  The  participation  rates  in  these  programs  is  reported  to  exceed 
90  per  cent. 


A.10.2     Efficiency 

Mandatory  source  separation  is  one  of  the  most  effective  waste  management  methods  of 
extracting  recyclable  materials  firom  the  waste  stream.  MSS  programs  can  significantiy 
improve  the  extent  of  recycling. 

For  example,  participation  rates  with  respect  to  the  voluntary  Ontario  Blue  Box  programs  are 
approximately  65  per  cent  to  70  per  cent,  while  experience  with  MSS  programs  in  Ontario 
and  Europe  indicates  that  participation  can  be  increased  to  90  per  cent  to  95  per  cent 
(Shyrbman  1990;40).  Given  that  programs  and  infrastructures  currentiy  exist  (Blue  Boxes  and 
Industrial  Waste  exchange),  MSS  is  feasible  and  a  practical  extension  to  these  programs. 


A-50 


A.10.3     Equity 

Assuming  current  programs  will  be  enhanced  at  some  cost,  to  accommodate  increases  in  the 
recovery  of  waste,  the  costs  associated  with  MSS  will  be  paid  for  through  taxation.  It  is  not 
clear  whether  those  who  pay  higher  taxes  receive  a  higher  level  of  benefit  from  such  a 
program. 


A.  10.4     Diversion  potential 

Through  a  MSS  regiilation,  it  is  anticipated  that  these  programs  will  be  greatly  enhanced.  It  is 
anticipated  that  with  the  imposition  of  MSS  programs  composting  wiU  also  increase. 

Given  the  success  of  pilot  programs  in  small  municipalities  in  Ontario,  it  is  anticipated  that 
the  following  changes,  above  and  beyond  current  trends,  will  be  observed  (Table  A- 15  and 
Table  A- 16): 

Table  A-16 

Mandatory  source  separation  IC&I  sector  diversion  parameters 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Glass  containers 

Plastics 

Aluminium  cans 

Tinplate  steel  cans 

Food  waste 

Wood  waste 


Recycling  +5% 
Recycling  +10% 

Recycling  +5% 
Recycling  +15% 

Recycling  +4% 
Recycling  +5.8% 

Recycling  +7% 
Recycling  +10% 

Reduction  +5% 
Recycling  +10% 


Recycling  +10% 
Recycling  +15% 

Recycling  +8% 
Recycling  +25% 

Recycling  +8% 

Recycling  +8% 
Recycling  +12% 
Recycling  +13% 

Reduction  +8% 
Recycling  +15% 
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Table  A-15 

Mandatory  source  separation  residential  sector  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Magazines 

Old  corrugated  cardboard 

Glass  containers 

Plastics 

Aluminium  cans 

Tinplate  steel  cans 

Food  waste 

Yard  waste 

Diapers 


Recycling  +12% 
Recycling  +8% 
Recycling  +5% 
Recycling  +7% 
Recycling  +15% 
Recycling  +12% 
Recycling  +7% 
Recycling  +20% 
Recycling  +15% 
Reduction  +14% 
Reduction  +11% 
Reduction  +7% 


Recycling  +18% 
Recycling  +15% 
Recycling  +14% 
Recycling  +12% 
Recycling  +30% 
Recycling  +17% 
Recycling  +17% 
Recycling  +20% 
Recycling  +15% 
Reduction  +16% 
Reduction  +20% 
Reduction  +12% 


ONP  recovery  in  the  residential  sector  will  increase  by  12  per  cent  and  18  per  cent, 
while  the  recovery  rate  in  the  IC&I  sector  will  be  5  per  cent  and  10  per  cent,  over 
the  same  time  frame. 

With  the  imposition  of  MSS  programs,  fine  paper  recovery  from  households  will 
register  at  8  per  cent  and  15  per  cent,  while  it  will  improve  by  10  per  cent  and  by 
15  per  cent  from  IC&I  waste  generators,  over  the  same  time  frame. 

As  markets  for  boxboard  improve,  recovery  rates  will  be  increased  by  5  per  cent  and 
14  per  cent,  and  5  per  cent  and  8  per  cent  for  the  residential  and  IC&I  sectors, 
respectively. 

Magazines  will  be  recovered  from  the  residential  sector  at  rates  increasing  by  7  per 
cent  and  12  per  cent  for  the  target  years. 
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The  recovery  of  corrugated  cardboard  will  increase  by  15  per  cent  and  30  per  cent 
for  the  residential  sector,  and  15  per  cent  and  25  per  cent  for  the  IC&I  sector. 

Recovery  rates  for  glass  containers  will  be  enhanced  by  12  per  cent  and  17  per  cent 
in  the  residential  sector,  and  by  4  per  cent  and  8  per  cent  in  the  IC&I  sector,  for 
1992  and  2000,  respectively. 

MS  S  programs  will  recover  the  highest  quantity  of  plastics  from  the  residential 
sector.  Rates  of  recovery  for  1992  and  2000  will  increase  by  7  per  cent  and  17  per 
cent  respectively.  For  the  same  period,  IC&I  recovery  will  increase  by  5.8  per  cent 
and  8  per  cent. 

Current  future  projections  are  low  for  the  recovery  of  aluminium  cans  and  foil.  It  is 
anticipated  that  recovery  will  be  greatiy  enhanced  through  MS  S  programs.  As  a 
result,  residential  recovery  will  increase  by  20  per  cent  for  both  target  years,  and  7 
per  cent  and  12  per  cent  for  the  IC&I  sector. 

Increases  in  the  recovery  of  tinplate  steel  cans  are  also  expected.  The  imposition  of 
a  MS  S  regulation  will  improve  residential  recovery  by  15  per  cent  for  both  years  in 
the  residential  sector,  while  increases  of  10  per  cent  and  13  per  cent  in  the  IC&I 
sector  are  expected. 

With  MS  S  programs,  waste  generators  become  more  aware  of  the  waste  they 
dispose.  With  respect  to  food  waste,  it  is  anticipated  households  will  compost  more 
and  industries  put  out  more  for  "swill"  and  compost  Recovery,  through  reduction,  in 
the  residential  sector  will  increase  by  14  per  cent  and  16  per  cent,  and  5  per  cent 
and  8  per  cent  for  the  IC&I  sector,  for  1992  and  2000  respectively.  It  is  anticipated 
that  residential  yard  waste,  put  out  for  disposal,  will  be  further  reduced  by  1 1  per 
cent  and  20  per  cent,  for  the  same  period. 

Wood  waste  recovery  from  the  IC&I  sector  will  improve  by  10  per  cent  and  15  per 
cent  for  the  target  years  under  a  MS  S  regulation. 

As  households  become  more  aware  of  their  waste  management  activities,  it  is 
anticipated  that  MSS  programs  will  restait  in  a  shift  from  disposable  to  cloth  diapers. 
The  net  result  will  be  reductions  of  7  per  cent  and  12  per  cent  for  1992  and  2000, 
respectively. 
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A.  11     Landfill  bans 

Landfill  is  currently  the  waste  disposal  method  of  choice  in  Ontario.  Over  90  per  cent  of 
waste  generated  in  Ontario  is  landfilled  (CH2M  Hill  1991).  However,  Ontario  is  facing 
landfill  constraints'^.  To  preserve  landfill  capacity,  a  policy  option  available  is  to  ban  certain 
materials  from  disposal. 

A  landfill  ban  is  a  regulatory  measure  based  upon  the  recyclability  of  waste.  Landfill  bans 
can  be  applied  to  both  municipal  (collected  from  households)  and  IC&I  waste. 

Landfill  bans,  in  essence,  signal  the  same  intent  as  MSS  programs:  there  exists  a  pool  of 
recyclable  waste  components,  which,  through  regulation  have  a  better  chance  of  being 
recycled.  Such  a  regulation  would  provide  municipalities  and  the  IC&I  sector  with  the 
incentive  to  recover  a  greater  proportion  of  these  recyclable  materials. 

It  is  anticipated  that,  like  MSS  programs,  a  system  of  fines  will  be  invoked  for  non- 
compliance by  landfill  users. 


A.11.1     Empirical  studies 

From  the  literature  surveyed,  there  is  little  documentation  of  landfill  bans.  However,  there  are 
a  number  of  precedents  in  Ontario. 

In  1989,  Metropolitan  Toronto  banned  loads  containing  50  per  cent  or  more  corrugated 
cardboard  for  landfill.  The  content  was  subsequently  revised  to  20  per  cent  and  then  zero  per 
cent  content  per  load.  In  1989,  the  disposal  of  tires  in  landfill  sites,  was  also  banned.  The 
Waste  Reduction  and  Recycling  Program,  affected  in  1991,  has  effectively  banned  from 
landfill  recyclable  wood  products  and  scrap  metal;  contaminated  fill;  concrete;  tires;  and  loads 
containing  more  than  zero  per  cent  recyclable  cardboard.  (Metro  Commissioner  of  Works 
1990).  There  is  no  evaluation  of  the  effectiveness  of  these  programs. 


Approximately  54%  of  Ontario's  landfill  capacity  will  be  lost  in  1991  with  the 
projected  closure  of  the  provinces  three  largest  landfills:  Britannia  Road;  Brock 
West;  and  Keele  Valley  (CH2M  Hill  1991).  Recendy  announced  changes  in 
landfill  operations  will  extend  these  lives  somewhat 
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A.1U     Efficiency 

Landfill  bans  provide  a  strong  incentive  for  reuse  and  recycling.  The  effects  of  bans  apply 
equally  to  municipalities  (who  are  responsible  for  residential  waste)  and  the  IC&I  sector. 

Landfill  bans  are  efficient  in  eliciting  an  initial  reduction  in  the  amount  of  waste  sent  for 
disposal.  Like  user  charges  and  MSS  programs,  the  success  of  landfill  bans  depends  upon  the 
success  of  other  waste  management  programs.  These  alternative  programs  should  absorb 
materials  diverted  from  disposal  as  a  result  of  the  bans. 

Landfills  are  either  publicly  or  privately  owned.  Landfill  bans  will  probably  affect  both  types 
of  landfills.  Monitoring  of  loads  for  disposal  would  be  done  thoroughly  at  public  landfills.  At 
private  landfills,  where  disposal  generates  revenue,  monitoring  may  not  be  stringentiy 
enforced.  Some  illegal  dimiping  can  be  expected  to  result  from  a  landfill  ban  even  with  a 
concerted  effort  to  ensiu-e  compliance. 


A.113     Equity 

A  landfill  ban  has  a  different  effect  on  households  and  the  IC&I  sector  depending  on  their  use 
of  the  banned  materials.  However,  this  is  unlikely  to  impose  any  serious  inequities. 


A.11.4     Diversion  potential 

Given  the  current  landfill  constraints  in  Ontario  and  the  increased  cost  of  disposal,  it  is 
anticipated  that  bans  will  be  effective.  If  extensive  landfill  bans  are  implemented,  it  has  been 
assumed  that  the  markets  for  secondary  materials  will  be  able  to  absorb  all  materials  that 
were  made  available.  It  is  also  assumed  that  regulations  will  be  imposed  on  both  public  and 
private  landfills. 

Given  the  ease  and  low  cost  of  implementing  landfill  bans,  it  is  anticipated  that  the  following 
changes  will  be  observed  (Table  A- 17): 

•  A  landfill  ban  on  ONP  will  prove  to  be  an  effective  mechanism  to  greater  recovery. 
Recovery  will  increase  by  23  per  cent  and  24  per  cent  in  the  residential  sector.  With 
upgraded  diversion  initiatives,  the  IC&I  sector  will  begin  to  recover  ONP  at  rates  of 
15  per  cent  and  25  per  cent  in  1992  and  2000,  respectively. 

•  Residential  recovery  of  corrugated  cardboard  will  increase  by  30  per  cent  and  50  per 
cent  for  the  respective  target  years.  IC&I  recovery  of  this  material,  already  well 
developed,  will  increase  by  30  per  cent  and  25  per  cent  for  the  same  period. 
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Table  A-17 

Landfill  bans  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Old  corrugated  cardboard 

Diapers 

Yard  waste 

Wood  waste 

Tires 

Other 


Recycling  +23% 
Recycling  +30% 
Reduction  +13% 
Reduction  +35% 
Recycling  +20% 
Recycling  +10% 
Reduction  +  5% 


Recycling  +24% 
Recycling  +50% 
Reduction  +22% 
Reduction  +40% 
Recycling  +30% 
Recycling  +15% 
Reduction  +  5% 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Old  corrugated  cardboard 

Diapers 

Yard  waste 

Wood  waste 

Drywall 

Foundry  sands 

Tires 

Other 


Recycling  +15% 
Recycling  +30% 
Reduction  +15% 
Reduction  +10% 
Recycling  +20% 
Recycling  +15% 
Recycling  +4% 
Recycling  +10% 
Reduction  +  10% 


Recycling  +25% 
Recycling  +25% 
Reduction  +18% 
Reduction  +15% 
Recycling  +20% 
Recycling  +20% 
Recycling  +5% 
Recycling  +12% 
Reduction  +  10% 


Yard  waste  will  be  banned  fk)m  landfills.  Municipalities  will  pick  up  the  slack 
through  current  and  projected  composting  programs.  Reduction  via  the  residential 
sector  will  increase  by  35  per  cent  and  40  per  cent,  while  IGfel  recovery  will 
increase  by  10  per  cent  and  15  per  cent 
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Wood  waste,  being  easily  recyclable,  will  be  banned  from  landfill.  Recovery  rates  in 
the  IC&I  sector  will  increase  by  20  per  cent  for  both  target  years,  while  residential 
recovery  will  increase  by  20  per  cent  and  30  per  cent. 

Tires,  more  effectively  banned  from  landfills,  will  be  recycled  to  a  greater  extent 
given  current  technology.  Residential  and  IC&I  recovery  will  increase  by  10  per 
cent  and  12  per  cent,  for  1992  and  2000  respectively. 

Drywall,  from  construction/demolition  waste  recycling  will  increase  by  15  per  cent 
and  20  per  cent  for  the  IC&I  sector. 

Markets  for  foimdry  sands  are  still  in  the  infancy  stage.  Bans  will  be  levied  on  a  per 
cent  of  load  basis.  The  resulting  increases  in  IC&I  recovery  rates  will  be  4  per  cent 
and  5  per  cent  for  1992  and  2000,  respectively. 

With  landfill  bans,  consumers  and  institutions  will  switch  from  disposable  to  cloth 
diapers.  Compliance  with  landfill  bans  will  result  in  reduction  increasing  by  an 
additional  13  per  cent  and  22  per  cent  from  the  residential  sector,  and  15  per  cent 
and  18  per  cent  from  the  institutional  sector. 

The  amount  of  Other  residential  waste  will  be  reduced  by  5  per  cent  in  both  years 
and  the  amoimt  of  Other  IC&I  waste  will  be  reduced  by  10  per  cent  in  both  years. 


A.  1 2     Packaging  taxes 

Packaging  represents  the  largest  single  component  of  MSW  and  is  expected  to  comprise  as 
much  as  50  per  cent  by  volume  of  MSW  by  die  year  2000  (Shrybman  1988;34).  Stiidies  of 
the  physical  dimensions  of  solid  waste  management  show  that  packaging  represents  as  much 
as  30  per  cent  of  municipal  solid  waste  by  weight 

Packaging  taxes  are  essentially  charges  on  a  per  unit  basis  to  firms  whose  products  are 
packaged.  The  taxes  may  be  calculated  according  to  the  proportion  of  packaging  by  weight  or 
volume  of  the  product  or  related  to  other  parameters  such  as  the  difficulty  of  disposing  of  the 
packaging  and  packaging  toxicity.  These  charges,  although  levied  against  producers,  are,  to 
some  extent,  transferred  to  consumers. 

Packaging  taxes  provide  an  incentive  to  producers  to  reduce  the  volume  and/or  weight  of 
packaging  in  their  products.  The  tax  also  provides  an  incentive  to  consumers  to  purchase  less 
packaging-intensive  goods. 
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When  implementing  packaging  taxes,  determining  the  level  of  the  tax  is  crucial.  Packaging 
taxes,  like  user  charges,  should  take  into  account  the  following  costs:  the  fixed  and  operating 
costs  of  waste  collection;  the  fixed  and  operating  costs  of  landfills,  including  the  costs  of  site 
closure  and  post-closure  site  monitoring;  and  any  external  social  and  environmental  costs  of 
solid  waste  management  The  tax  should  be  implemented  in  a  fashion  which  provides 
adequate  time  for  producers  to  adjust  their  behaviour. 

It  is  expected  that  packaging  taxes  will  affect  the  following  components  of  the  waste  stream: 

•  boxboard; 

•  old  corrugated  cardboard; 

•  plastics;  and 

•  composite  packaging. 

A.12.1     Empirical  studies 

In  1988,  300  solid  waste  bills  were  introduced  in  State  legislatures  of  the  United  States 
specifically  addressing  packaging  issues  (Tellus  1990;  1-1). 

New  York  State  has  introduced  a  number  of  packaging  initiatives.  The  Waste  Reduction  and 
Recycling  Act,  1988,  places  a  $0.03  (US$)  fee  on  non-recyclable  rigid  and  semi-rigid  plastic 
containers  used  for  non-food  retail  packaging  and  fast-food  packaging.  Exempt  from  the  tax 
are  all  grocery  foods,  recyclable  packages  and  returnable  botties  (OTA  1989;314:Tellus 
1990;  1-10). 

Massachusetts,  Minnesota,  Maine  and  Iowa  have  proposed  taxes  similar  to  New  York's, 
ranging  from  $0.01  to  $0.05  (US$)  per  package,  applied  to  either  manufacturers  or 
distributors  (OTA  1989;314). 

Oregon's  Plastic  Container  Tax  Act  applies  to  suppliers  making  the  first  sale  of  plastic 
containers  in  the  State.  The  tax  is  based  on  a  percentage  of  gross  sales  (Tellus  1990;  1-10). 

In  1989,  Vermont  passed  a  Bill  similar  to  the  Oregon  Bill.  The  Bill  dictates  a  tax  on  gross 
receipts  at  a  rate  of  0.05  percent  for  all  pre-packaged  materials  sold  in  Vermont  A  tax  of 
$0.02  (US$)  is  charged  on  empty  packaging  used  on-site  (e.g.,  fast-food  restaurants).  Vermont 
has  an  exemption  system  for  packaging  which  is  made  from  recycled  material  (Tellus  1990;  1- 
10). 

California  is  considering  a  tax  of  $0.09  (US$)  per  kg  on  all  non-recyclable  and  non- 
degradable  plastic  products.  This  tax  is  to  be  paid  by  manufacturers  or  distributors. 
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As  these  programs  are  still  young,  no  feedback  on  their  effectiveness  is  found  in  the 
literature. 


A.12J.     Efficiency 

Packaging  taxes,  in  theory,  increase  the  efficiency  of  municipal  solid  waste  management  by 
encouraging  producers  to  reduce  the  amount  of  packaging  and  consumers  to  opt  for  less 
package-intensive  items.  In  aggregate  the  potential  effects  of  a  paclcaging  tax  are  to  (Tellus 
1990:1-11): 

reduce  packages  manufactured; 

reduce  packages  bought; 

raise  revenues; 

stimulate  demand  for  recyclable  materials;  and 

promote  the  production  of  products  made  with  recycled  materials. 


However,  the  packaging  tax  concept  has  not  been  fully  analyzed,  particularly  the  relationship 
between  the  disposal  costs  of  a  package,  the  suggested  tax  rates,  and  MSW  generation  rates. 
Moreover,  in  portions  the  tax  rate  may  be  too  low  to  induce  change  across  the  multitude  of 
packaged  products  that  industries  sell.  If  manufacturers  rather  than  retailers  or  consimiers  are 
charged  the  tax,  they  can  maintain  their  profit  margins  by  passing  the  tax  along  in  the  price 
of  products  or  they  can  decide  that  paying  the  tax  is  preferable  to  changing  product  design. 
Moreover,  unless  some  special  labelling  is  required  on  the  packages  that  are  subject  to  a  tax, 
most  consumers  will  never  know  they  are  paying  the  tax.  (OTA  1990;314,315). 


A.123     Equity 

Given  the  materials  upon  which  packaging  taxes  are  levied,  waste  generators  may  adjust  their 
behaviour  to  minimize  their  tax  load.  Packaging  taxes  should  help  eliminate  the  possibilities 
of  the  thrifty  subsidizing  the  wasteful. 

If  packaging  taxes  fail  to  induce  behavioural  changes,  they  may  only  be  a  revenue  generating 
mechanism  paid  accordingly  to  one's  use  of  packaging.  This  is  likely  to  be  at  least 
proportional  to  income  and  may  even  be  progressive.  Much  depends  on  how  packaging  varies 
with  the  value  of  the  products  contained. 
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A.  12.4     Diversion  potential 

Given  the  current  landfill  constraints  in  Ontario,  and  the  increased  cost  of  disposal  for 
packaging  taxes  to  be  successful,  the  charge  has  to  be  high  enough  to  induce  a  change  in 
behaviour.  A  charge  greater  than  $0.05  per  package,  depending  on  the  recyclability  of  the 
package,  is  assumed  to  induce  significant  behavioural  changes.  Producers  will  reduce  the 
packaging  component  of  the  products  and  consumers  will  purchase  less  package-intensive 
goods. 

It  is  anticipated  that  the  following  changes  will  be  observed  (Table  A- 18): 

Table  A- 18 

Packaging  taxes  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


Boxboard 

Old  corrugated  cardboard 

Plastics 

Composite  Packaging 


Reduction  +5% 

Reduction  +5% 

Reduction  +7.6% 

Reduction  +8% 
Recycling  +5% 


Reduction  +8% 

Reduction  +7% 

Reduction  +12.6% 

Reduction  +15% 
Recycling  +7% 


Waste  components  -  IC&I  sector 


1992 


2000 


Boxboard 

Old  corrugated  cardboard 

Plastics 

Composite  Packaging 


Reduction  +3% 

Reduction  +3% 
Recycling  +15% 

Reduction  +5.1% 

Reduction  +8% 
Recycling  +5% 


Reduction  +5% 

Reduction  +5% 
Recycling  +17% 

Reduction  +5.6% 

Reduction  +15% 
Recycling  +7% 


The  generation  of  boxboard  will  be  reduced  by  5  per  cent  and  8  per  cent  in  the 
residential  sector,  and  3  per  cent  and  5  per  cent  by  the  IC&I  sector,  for  1992  and 
2000  respectively. 
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In  the  residential  sector,  consumers  will  begin  to  move  away  from  particular  items 
packed  in  corrugated  cardboard.  Alternatively,  for  other  items,  they  will  leave  the 
disposal  of  this  waste  item  to  the  IC&I  sector.  As  a  result,  reduction  of  5  per  cent 
and  7  per  cent  will  be  achieved  in  residential  corrugated  cardboard  generation. 
Reductions  by  3  per  cent  and  5  per  cent  with  increases  in  recycling  of  15  per  cent 
and  17  per  cent  will  be  observed  in  the  IC&I  sector  for  the  respective  target  years. 

The  only  components  of  the  plastics  waste  stream  that  will  be  affected  are  other 
rigid  plastic  containers  (RPC)  and  film.  The  net  effect  will  be  reductions  in  plastic 
wr.ste  generation  of  7.6  per  cent  and  12.6  per  cent  by  the  residential  sector,  and  5.1 
per  cent  and  5.6  per  cent  by  the  IC&I  sector. 

The  markets  for  secondary  composite  packaging  are  currentiy  being  developed  (eg. 
"Superwood").  However,  their  desirability  as  a  packaging  item  is  questionable.  The 
net  result  of  these  trends  and  packaging  taxes  is  assimied  to  be  as  follows:  in  the 
residential  sector  reductions  of  8  per  cent  and  15  per  cent,  and  increases  in  recycling 
of  5  per  cent  and  7  per  cent  will  be  realized;  reduction  rates  in  the  IC&I  sector  will 
be  the  same  as  the  residential  sector.  An  estimate  of  recycling  is  difficult  to  assess 
for  the  IC&I  sector  given  current  trends  and  it  is  assumed  to  be  the  same  as  for  the 
residential  sector. 


A.  13     Industrial  waste  audits 

Industrial  waste  audits  are  a  regulatory  means  of  inducing  the  IC&I  sector  to  scrutinize  then- 
waste  generation  activities.  The  audit  consists  of  an  assessment  of  a  firm's  production 
process,  the  type  and  quantity  of  wastes  generated,  and  current  waste  management  activities. 
Audits  are  conducted  with  the  objective  to  improving  the  cost  effectiveness  and  efficiency  of 
a  firms' s  waste  management  practices  and  often  result  in  the  implementation  of  reduction  and 
recycling  measures  (Shrybman  1988;44,45). 

It  is  expected  that  waste  audits  will  affect  most  of  the  waste  components  in  the  IC&I  sector. 


A.13.1     Empirical  studies 

Rhode  Island 

In  1988,  Rhode  Island  passed  a  regulation  mandating  source  education  and  recycling  planning 
by  generators  of  commercial  solid  waste.  The  Rhode  Island  Recycling  Act  requires  all 
generators  of  commercial  solid  waste,  employing  more  than  500  people  to  submit  a  source 
reduction  and  recycling  plan  to  the  Department  of  Environment  management  The  measure 
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complements  regulations  that  mandate  source  reduction  of  corrugated  cardboard,  office  paper, 
glass  food  and  beverage  containers,  tinplate  steel  cans,  aluminium  and  newspaper  from  the 
commercial  waste  stream  (Shrybman  1988;45).  The  program  boasts  a  20  per  cent  reduction  in 
the  waste  generated  by  the  IC&I  sector. 


Ontario 

William  Neilson  Ltd.  (WNL)  of  Toronto  in  early  1988  implemented  a  comprehensive  waste 
reduction  policy.  Prior  to  the  recycling  program,  employees  conducted  a  ten  day  waste  audit 
For  their  waste  audit,  WNL  broke  their  waste  into  five  categories:  general  (miscellaneous), 
corrugated  cardboard,  packaging,  food  and  cafeteria  waste.  Waste  was  diverted  through 
existing  waste  reduction  and  recycling  programs. 

From  the  programs  that  were  pursued  after  the  waste  audit,  impressive  results  were  achieved. 
WNL's  waste  output  in  1988  was  1740  tonnes,  which  was  reduced  by  34  per  cent  to  1145 
tonnes  in  1989  (SWEAP  Summer  1990;7,8). 


A.  13  J     Efficiency 

From  initial  assessments,  waste  audits  arc  an  effective  means  of  reducing  and  recycling  waste 
generated,  by  the  IC&I  sector.  Given  that  the  composition  of  waste  varies  by  industry,  waste 
audits  could  provide  a  basis  for  developing  sector  specific  waste  reduction  standards 
(Shrybman  1988;46). 

Waste  audits  also  promote  a  better  allocation  of  resources.  From  the  waste  reduced,  there  are 
savings  in  disposal  costs  and  landfill  life.  Waste  audits  also  increase  revenue  through  the  sale 
of  reclaimed  materials  and  reduce  a  firm's  waste  storage  needs. 


A.13J     Equity 

Waste  audits  can  improve  solid  waste  management  for  any  industry  or  firm.  Waste  audits 
promote  a  better  allocation  of  resources.  The  cost  of  waste  audits  should  be  justified  by  the 
savings  they  promote  so  no  cross  subsidization  will  be  required. 
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A.  13.4     Diversion  potential 

It  is  anticipated  that  industrial  waste  audits  will  have  a  significant  impact  on  waste  diversion 
and  generation  in  the  IC&I  sector.  Companies  and  institution  will  realize  the  benefits  of  such 
programs.  It  is  anticipated  that  waste  will  be  diverted  through  existing  and  projected  waste 
diversion  programs. 

A  regulation  imposing  waste  audits,  starting  with  the  largest  firms  and  institutions  is  assumed. 
The  regulation  will  have  an  assumed  100  per  cent  compliance  rate.  However,  there  are  a  large 
number  of  small  firms  which  will  be  unaffected  by  this  regulation. 

It  is  anticipated  that  the  requiring  of  waste  audits  in  the  IC&I  sector  will  result  in  the 
following  waste  diversion  (Table  A-18): 

•  With  the  advent  of  waste  audits,  IC&I  generators  will  begin  to  recover  ONP  at  rates 
of  15  per  cent  and  25  per  cent 

•  With  the  demand  for  fine  paper,  waste  audits  will  open  more  avenues  towards 
greater  recycling,  increasing  recovery  by  15  per  cent  and  25  per  cent 

•  Boxboard  markets  are  currentiy  being  developed.  With  waste  audits  it  is  expected 
that  recovery  of  this  item  will  increase  by  10  per  cent  and  20  per  cent 

•  Corrugated  cardboard,  which  is  in  high  demand  and  easily  recyclable,  will  be 
recovered  at  rates  of  20  per  cent  and  30  per  cent  greater  than  projected  estimates. 

•  Recovery  of  magazines  will  increase  by  5  per  cent  and  10  per  cent  for  the  two 
target  years. 

•  As  technology  is  updated,  the  need  by  industry,  to  have  telephone  books  will 
decline.  With  the  increasing  use  of  electronic  media,  there  will  be  reductions  of  8 
per  cent  and  15  per  cent  in  telephone  books  in  the  IC&I  waste  stream. 

•  Glass  containers  will  be  recovered  at  rates  5  per  cent,  for  both  years,  above 
projected  rates. 

•  Waste  audits  will  cause  industries  to  re-evaluate  the  use  and  production  of  plastics. 
Changes  in  technology  wiU  result  in  reductions  of  5  per  cent  and  8  per  cent,  while 
recycling  will  increase  by  2.2  per  cent  and  7.2  per  cent,  for  the  target  years. 

•  Given  developed  markets  for  aluminium,  increases  in  recovery  of  7  per  cent  and  12 
per  cent  are  expected. 
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Table  A.19 

Industrial  waste  audits  diversion  parameters 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Magazines 

Telephone  books 

Glass  containers 

Plastics 

Aluminium  cans 
Tinplate  steel  cans 
Tires 

Food  waste 
Yard  waste 
Wood  waste 
Other 


Recycling  +15% 

Recycling  +15% 

Recycling  +10% 

Recycling  +20% 

Recycling  +5% 

Reduction  +8% 

Recycling  +5% 

Reduction  +5% 
Recycling  +2.2% 

Recycling  +7% 

Recycling  +5% 

Recycling  +5% 

Reduction  +10% 

Reduction  +10% 

Recycling  +10% 

Reduction  +  10% 


Recycling  +25% 

Recycling  +25% 

Recycling  +20% 

Recycling  +30% 

Recycling  +10% 

Reduction  +15% 

Recycling  +5% 

Reduction  +8% 
Recycling  +7.2% 

Recycling  +12% 

Recycling  +8% 

Recycling  +5% 

Reduction  +20% 

Reduction  +17% 

Recycling  +14% 

Reduction  +  10% 


The  recovery  of  tinplate  will  increase  by  5  per  cent  and  8  per  cent,  for  1992  and 
2000  respectively. 

Recovery  rates  for  tires  are  projected  to  be  quite  high.  With  mandatory  waste  audits, 
industry  will  increase  recovery  by  5  per  cent  for  both  target  years. 

Food  waste,  through  "swilling"  and  composting  programs,  will  be  reduced  by  a 
further  10  per  cent  and  20  per  cent 

Yard  waste  will  be  reduced  by  10  per  cent  and  17  per  cenL 
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As  further  markets  are  developed  for  wood  waste,  recovery  will  increase  by  10  per 
cent  and  14  per  cent  for  1992  and  2000  respectively. 

A  10  per  cent  reduction  of  Other  wastes  in  both  years  is  expected. 


A.  14     Product  bans 

Product  bans  are  regulations  whereby  the  manufacturing  and  selling  of  certain  items  are 
banned  due  to  the  nature  of  their  toxicity,  recyclability  and/or  biodegradability.  Product  bans 
can  also  be  applied  to  the  production  of  products.  Hence,  ±ey  affect  the  nature  of  the  waste 
disposed  from  both  the  residential  and  IC&I  sectors. 

For  violating  a  product  ban,  a  fine  is  imposed.  It  is  anticipated  that  this  will  be  a  sufficient 
incentive  to  producers  to  comply  with  product  bans  by  adjusting  technology  and  in  some 
cases,  increasing  the  recyclability  of  their  product 

The  most  crucial  decisions  in  implementing  a  product  ban  relate  to  the  timing  of  the  ban  and 
the  level  of  fines  for  non-compliance.  If  a  product  is  banned,  it  takes  time  before  technology 
can  be  adopted  to  produce  alternative  products.  The  level  of  the  fine  and  enforcement  effort 
should  be  such  that  they  ensure  a  high  degree  of  compliance. 


A.14.1     Empirical  studies 

Product  bans  usually  target  packaging  and  plastic  products  which  are  non-recyclable  and 
single  use  products.  As  of  1989,  in  the  United  States,  16  States  had  legislation  pending  that 
would  ban  or  prohibit  the  use  of  some  plastic  materials  or  polystyrene,  or  require  the  use  of 
biodegradable  materials  (OTA  1989;315). 

Suffolk  County  and  Lockland  County  in  New  York  have  pending  legislation  banning 
polystyrene  for  food  packaging.  Suffolk  County  has  also  proposed  bans  on  polyethylene 
grocery  sacks  and  polystyrene  or  polyvinyl  chloride  in  eating  utensils  (OTA  1989;  3 15).  The 
State  of  Maine  and  Berkeley,  California,  also  have  proposed  similar  legislation. 

Legislation  enacted  in  the  United  State  includes  a  law  in  Minnesota  (1987)  banning  plastic 
beverage  containers;  and  a  ban  on  Tetrapaks  containers  in  Connecticut  As  the  legislation  has 
only  recentiy  been  introduced,  there  is  no  information  on  the  effectiveness  of  these  bans. 
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A.  14.2     Efficiency 

Bans  generally  focus  on  a  small  portion  of  MSW  (OTA  1989;26).  Even  so,  their 
implementation  could  provide  a  useful  mechanism  for  reducing  waste. 

Two  problems  associated  with  product  bans  have  been  identified. 

•  replacements  for  these  products  may  not  be  improvements;  and 

•  the  economic  implications  for  retail  outiets  are  uncertain  (OTA  1990;316). 

If  single-use  food  packaging  products  are  considered,  the  cost  of  replacements,  the  cost  of 
labour  and  energy  to  clean  reusable  and  the  cost  of  cleaning  equipment,  have  to  be  taken  into 
account  in  an  overall  assessment  of  efficiency.  The  result  may  be  the  lowering  of  disposal 
costs,  and  reusable  product  manufacturers  obtaining  more  business.  However,  producers  may 
switch  to  heavier,  bulkier,  recyclable  alternatives  which  may  not  be  captured  through  existing 
recycling  programs  collection,  or  the  alternatives  may  cost  more  to  produce. 

A  significant  shift  from  plastic  to  paper  bags  could  occur  (OTA  1989;316).  But,  switching 
from  plastic  to  paper  bags  could  actually  increase  waste  generation  because  paper  bags  take 
up  more  landfill  space  than  plastic  bags,  and  paper  does  not  degrade  rapidly  in  landfills. 

The  possible  efficiency  gains  arising  from  product  bans  are  unclear. 

A.  143     Equity 

There  are  a  number  of  problems  faced  by  retail  outiets  and  manufacturers.  As  single-use 
products  are  banned,  more  laboiu-  and  energy  may  be  required  for  reusable  products  or 
packaging.  As  a  result,  consumers  wiU  have  to  pay  higher  prices  for  certain  services.  Jobs 
may  be  lost  in  plastics  manufacturing.  However,  jobs  may  be  created  in  service  industries  and 
other  manufacturers  may  gain  from  more  business. 


A.  14.4     EMversion  potential 

Product  bans  may  have  littie  impact  on  waste  diversion.  Waste  that  may  be  diverted  through 
bans  may  show  up  (in  quantity)  as  a  different  type  of  waste  (e.g.,  paper  for  plastics).  It  is  felt 
tiiat  the  IC&I  sector  will  make  changes  in  the  types  of  products  offered  to  consumers 
regardless  of  policy.  Their  action  will  be  based  on  consumer  demand. 

If  product  bans  are  implemented  it  is  anticipated  that  the  following  adjustments  in  waste 
generation  and  diversion  will  be  observed  (Table  A- 20): 
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Table  A-20 

Product  bans  diversion  parameters 


Waste  components 
residential  sector 


1992 


2000 


Boxboard 

Old  corrugated  cardboard 

Mixed  paper 

Plastics 

Composite  packaging 

Diapers 


Waste  management  +2% 

Waste  management  +2% 

Waste  manageriient  +2% 

Reduction  +2.6  % 

Reduction  +10% 

Reduction  +27% 


Waste  management  +4% 

Waste  management  +3% 

Waste  management  +5% 

Reduction  +5.3% 

Reduction  +25% 

Reduction  +41% 


Waste  components 
IC&I  sector 


1992 


2000 


Boxboard 

Old  corrugated 
cardboard 

Mixed  paper 

Plastics 

Composite  packaging 

Diapers 


Waste  management  +2% 
Waste  management  +2% 

Waste  management  +2% 

Reduction  +2.6  % 

Reduction  +10% 

Reduction  +15% 


Waste  management  +3% 
Waste  management  +4% 

Waste  management  +5% 
Reduction  +5.3% 
Reduction  +25% 
Reduction  +22% 


Waste  generators  will  substitute  mixed  paper,  boxboard  and  corrugated  cardboard  for 
other  RPC  and  film.  As  a  result,  more  of  these  materials  will  appear  in  the  waste 
stream.  For  1992  and  2000,  respectively,  the  following  reductions  will  be  observed: 
mixed  paper  -  2  per  cent  and  5  per  cent;  boxboard  -  2  per  cent  and  5  per  cent;  and 
corrugated  cardboard  ~  2  per  cent  and  3  per  cent.  The  net  reductions  in  plastics  will 
be  2.6  per  cent  and  5.3  per  cent  The  1992  estimates  are  applicable  to  both  sectors. 
For  the  year  2000,  the  IC&I  diversion  parameters  are  3  per  cent  for  boxboard  and  4 
per  cent  for  OCC. 


A-67 


Composite  packaging  can  be  banned.  However,  secondary  markets  for  this  material 
are  in  their  infancy.  Given  a  ban,  it  is  expected  that  this  material  will  be  reduced  by 
10  per  cent  and  25  per  cent  from  both  the  residential  and  IC&I  solid  waste  stream. 

The  item  most  likely  to  be  seriously  affected  by  a  product  ban  is  disposable  diapers. 
As  generators  switch  from  disposable  diapers  to  cloth  the  following  changes  will 
occur:  Residential  sector,  increases  in  reduction  of  27  per  cent  and  41  per  cent;  and 
IC«&I  sector,  increases  in  reduction  of  15  per  cent  and  22  per  cent  for  the  respective 
target  years. 


A.  15     Increased  funding  to  municipalities  for  recycling  and 
reduction  programs 

Increased  funding  to  municipalities  is  a  provincial  initiative  designed  to  support  the  budget 
estimates  of  municipalities.  Municipal  reduction/recycling  program  are  traditionally  geared 
towards  the  residential  sector.  With  the  success  of  the  Blue  Box  program,  increasing  funding 
to  diversify  programs  is  a  logical  next  step. 

Increasing  funding  would  entail  supporting  a  number  of  the  measures  already  discussed 
elsewhere  in  this  report.  Funding  increases  will  open  further  avenues  for  waste  generators  to 
reduce  and  recycle  their  waste.  A  crucial  decision  for  municipalities  will  be  where  to  focus 
the  increased  funds.  It  is  assumed  that  since  the  residential  sector  will  have  few  problem  in 
meeting  the  25  per  cent  and  50  per  cent  diversion  target,  additional  monies  will  be  geared 
towards  the  IC&I  sector. 


A.15.1     Empirical  studies 

The  quantity  of  materials  collected  from  the  Blue  Box  and  other  municipal  recycling  programs 
are  well  documented  (CH2M  Hill  1991)  and  is  discussed  elsewhere  in  the  present  report. 


A.  15.2     Efficiency 

The  efficiencies  of  possible  programs  that  would  likely  be  funded  have  been  discussed  in  the 
sections  on  Blue  Box  programs  and  other  measures. 
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A.  15.3     Equity 

Any  increased  funding  to  municipalities  has  to  come  from  the  provincial  tax  system.  A  large 
portion  of  any  incremental  spending  by  municipalities  will  be  geared  towards  IC&l  waste 
reduction  and  recycling.  Given  that  municipalities  offer  a  number  of  tax  concessions  for 
industries  to  locate  in  their  area,  residents  may  feel  that  any  programs  directed  towards  this 
sector  may  be  unjustified.  Municipalities  may  argue  that  increased  funding  would  ti-anslate 
into  increased  diversion,  which  would  lead  to  a  more  efficient  allocation  of  resources  in  the 
community. 


A.  15.4     Diversion  potential 

It  is  anticipated  that  increased  funding  will  finance  the  following  types  of  programs: 
subsidized  home  composters,  yard  and  organic  waste  collection,  education,  expanded  Blue 
Box  programs  and  industrial  waste  audits.  These  programs  are  assumed  to  be  implemented  to 
a  broader  extent  than  if  they  were  implemented  independentiy. 

Given  the  potential  of  these  programs,  through  increased  funding,  it  is  anticipated  that  the 
following  changes  will  be  observed  (Table  A-21  and  Table  A- 22): 


The  residential  recovery  of  ONP  will  increase  by  13  per  cent  and  19  per  cent  as  a 
result  of  increased  funding.  In  the  IC&I  sector,  enhanced  programs  will  realize 
recycling  rates  of  10  per  cent  and  20  per  cent  for  1992  and  2000  respectively. 

Increased  funding  will  help  expand  current  recovery  systems  and,  hence,  recovery  of 
fine  paper  from  the  residential  sector  will  increase  by  12  per  cent  and  17  per  cent 
for  the  two  target  years. 

As  markets  for  boxboard  come  on  stream,  recovery  from  the  residential  sector  is 
expected  to  increase  by  10  per  cent  and  13  per  cent 

Corrugated  cardboard  will  be  recovered  at  an  additional  20  per  cent  and  30  per  cent 
over  and  above  current  trend  projections  for  the  residential  sector.  IC&I  recovery  of 
corrugated  cardboard  will  increase  by  20  per  cent  and  25  per  cent  over  the 
designated  period. 

Recovery  of  magazines  from  the  residential  sector  will  increase  by  8  per  cent  and  12 
per  cent 

Increased  recovery  of  telephone  books  will  be  relatively  smalL  In  the  residential 
sector  gains  of  5  per  cent  and  10  per  cent  will  be  realized,  while  in  the  IC&I  sector 
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Table  A.21 

Increased  funding  to  municipalities  for  recycling  and  reduction  programs  residential  diversion 
parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Fine  paper 

Boxboard 

Old  corrugated  cardboard 

Magazines 

Telephone  books 

Glass  containers 

Plastics 

Almninium  cans 

Tinplate  steel  cans 

Food  waste 

Yard  waste 

Other 


Recycling  +13% 
Recycling  +12% 
Recycling  -!  10% 
Recycling  +20% 
Recycling  +8% 
Recycling  +5% 
Recycling  +11% 
Recycling  +3.3% 
Recycling  +12% 
Recycling  +7% 
Reduction  +3.5% 
Reduction  +25% 
Reduction  +5% 


Recycling  +19% 
Recycling  +17% 
Recycling  +13% 
Recycling  +30% 
Recycling  +12% 
Recycling  +10% 
Recycling  +12% 
Recycling  +9.5% 
Recycling  +19% 
Recycling  +14% 
Reduction  +7% 
Reduction  +55% 
Reduction  +5% 


these  increases  will  be  2.5  per  cent  and  5  per  cent  above  base  line  projections. 

Recovery  of  glass  containers  by  the  residential  sector  will  increase  by  11  per  cent 
and  12  per  cent,  while  increases  in  the  IC&I  sector  will  be  5  per  cent  and  8  per 
cent,  for  1992  and  2000  respectively. 

Increased  funding  will  focus  on  plastics  recovery  for  the  residential  sector.  As  a 
result,  gains  of  3.3  per  cent  and  9.5  per  cent  will  be  realized  for  the  target  years. 

Aluminium  will  be  recovered  at  rates  of  12  per  cent  and  19  per  cent  from  the 
residential  sector,  and  7  per  cent  and  17  per  cent  from  the  IC&I  sector,  over  and 
above  current  trend  projections. 
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Table  A-22 

Increased  funding  to  municipalities  for  recycling  and  reduction  programs  IC&I  diversion 

parameters 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Old  corrugated  cardboard 
Telephone  books 
Glass  containers 
Aluminium  cans 
Tinplate  steel  cans 
Food  waste 
Yard  waste 
Other 


Recycling  +10% 

Recycling  +20% 

Recycling  +2.5% 

Recycling  +5% 

Recycling  +7% 

Recycling  +5% 

Reduction  +5% 

Reduction  +10% 

Reduction  +5% 


Recycling  +20% 
Recycling  +25% 
Recycling  +5% 
Recycling  +8% 
Recycling  +17% 
Recycling  +10% 
Reduction  +10% 
Reduction  +20% 
Reduction  +5% 


For  the  residential  sector,  tinplate  steel  cans  will  be  recovered  at  rates  of  7  per  cent 
and  14  per  cent  above  the  current  trend  projection.  Recovery  for  the  IC&I  sector 
will  increase  by  5  per  cent  and  10  per  cent. 

Through  the  distribution  of  subsidized  home  composters,  food  waste  from  the 
residential  sector  will  be  reduced  by  a  further  3.5  per  cent  and  7  per  cent.  A  further 
5  per  cent  and  10  per  cent  of  food  waste  will  be  diverted  from  the  IC&I  sector 
through  "swilling". 

Yard  waste  collection  would  result  in  a  25  per  cent  and  55  per  cent  increase  in 
waste  diversion  from  the  residential  sector  and  a  10  per  cent  and  20  per  cent 
diversion  of  waste  from  the  IC&I  sector,  for  1992  and  2000,  respectively. 
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A.15^     Implementation  costs 

Table  A-23  presents  the  implementation  costs  of  increased  funding  to  municipalities. 
Excluding  any  additional  collection  and  processing  costs  funding  is  assumed  to  increase  by 
about  $35.4  million  in  1992  and  by  about  $44.7  million  in  2000. 

Table  A-23 

Cost  of  increased  funding  to  municipalities  for  recycling  and  reduction  programs 


Annualized  cost  of  measure,  OOO's  (1989$) 
CAPITAL  COSTS 

Approvals/Hearings 

Site  Acquisition 

Equipment 

Total  Capital  Costs 

OPERATING  COSTS 

Labour 

Maintenance 

Energy 

Administration 

Total  Operating  Costs 

TOTAL  COST 


1992 

2000 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

$35,362 

$44,742 

$35,362 

$44,742 

Source: 
Note: 


CH2M  Hill  1991. 

Increased  funding  to  mimicipalities  is  estimated  from  the  MSRP  program  based 
on  funding  of  $37.5  million  in  1990  (1989$)  for  curbside  and  depot  programs, 
industrial  waste  audits,  community  and  home  composting  and  research  and 
development  for  end-use  products  and  429,580  tonnes  of  waste  divened  in  1989 
(WMPM).  Additional  funding  is  assumed  for  operating  expenses  only. 

na  -  not  available 
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A.  16     Mandatory  processing  of  solid  waste  collected 

Mandatory  processing  of  solid  waste  collected  from  the  residential  and  IC&I  sector  is  a 
regulatory  measure  that  increases  the  recovery  of  certain  materials.  This  regulation  would 
have  a  significant  impact  on  waste  diversion. 

Mandatory  processing  involves  sorting  solid  waste  collected  from  households  and  industry. 
This  sorting  would  typically  take  place  at  some  centralized  materials  recovery  facility  (MRF). 
At  a  MRF  waste  is  soned  through  various  means  -  mechanical,  magnetic,  etc.  The  materials 
collected  are  sent  for  recycling,  while  the  residual  is  either  landfilled  or  incinerated. 


A.16.1     Empirical  studies 

Ontario 

In  1978,  Metro  Toronto  began  a  pilot  project,  at  the  Downsview  Resource  Recovery  facility. 
It  was  one  of  the  earliest  experiments  in  Canada  for  processing  solid  waste.  The  facility 
processed  approximately  13,000  tonnes/a  of  mixed  solid  waste  annually.  Compost  estimated  at 
5,000  to  6,000  tonnes/a  was  generated.  This  facility  ceased  operation  in  1986,  due  to  the  fact 
that  the  quality  of  the  compost  was  poor  -  high  content  of  plastic  and  metal  rendered  the  final 
product  only  suitable  for  landfill  cover  and  landscaping  (Proctor  &  Redfem  Group  1989;4-5). 

United  States 

In  1983,  the  Delaware  Reclamation  Plant  began  operations.  It  is  designed  to  process  solid 
waste  and  municipal  sewage  sludge  from  New  Castle  County,  Delaware.  The  facility  recovers 
ferrous  metals,  glass,  and  non-ferrous  metals,  and  produces  compost  with  mixed  sewage 
sludge  (OTA  1990;  138).  The  facility  accepts  560,000  tonnes/a  of  solid  waste  and  sewage 
sludge  and  recovers  and  sells  light  ferrous  metals,  aluminium  and  a  small  amount  of  glass. 
The  compost  generated  is  used  as  landfill  cover.  No  information  is  available  in  the  quantities 
of  materials  recovered. 

In  1989,  The  ORFA  Corporation  of  America  completed  a  mixed  waste  facility  in  Philadelphia, 
Pennsylvania.  The  facility  is  designed  to  process  90,0(X)  tonnes/a  of  MSW.  The  facility 
produces:  ORFA  Fibre  cellulose  granulate,  used  to  produce  recycled  paperboaid,  building 
board,  kitty  litter,  growing  medium  and  granulate  which  consists  of  plastics,  glass,  mixed 
sand,  dust,  grit,  nonferrous  metal  and  other  dense  substances  used  to  fill  strip  mines  and 
ferrous  metals.  It  is  estimated  that  50  to  60  percent  of  the  processed  waste  becomes  ORFA 
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Fibre,  18  percent  becomes  granulate,  and  8  percent  is  ferrous  metal  (which  is  sold  to  scrap 
dealers). 

Both  of  these  facilities  shred  the  solid  waste  before  processing. 


A.  16.2     Efficiency 

Early  studies  of  MRF's  focused  on  electromagnetic  separation  to  retrieve  ferrous  metals. 
Recovery  rates  of  up  to  80  per  cent  were  claimed  (Holmes  1981;  19).  However,  experience 
has  shown  that  shredding  the  waste  in  the  pre-treatment  phase  can  improve  the  efficiency  of 
separation  from  about  a  50  per  cent  to  a  90  per  cent  recovery  rate  (Porteous  1977;52).  Recent 
experience  with  the  ORFA  corporation  has  shown  that  recovery  from  mixed  solid  waste  can 
be  as  high  as  85  per  cent 

Given  the  effectiveness  of  the  recovery  of  secondary  materials  from  solid  waste,  a  policy  that 
will  require  waste  haulers  to  process  waste  before  disposal  is  very  attractive.  However,  these 
facilities  are  very  expensive  and  costly  to  operate.  For  example,  OFRA  are  planning  to  build 
a  new  plant,  with  an  annual  processing  capacity  of  132,000  tonnes  and  capital  costs  in  the 
range  of  $30  to  $35  million  (USS)  (OTA  1989;  138).  To  cover  some  of  these  expenses, 
tipping  fees  are  charged  to  raise  revenues. 

Given  these  constraints,  a  cost-effective  development  strategy  for  such  facilities  is  needed.  In 
Ontario,  there  are  a  number  of  transfer  stations,  which  have  the  basic  infrastructure  and 
tipping  fee  tariff,  that  could  provide  the  basis  for  mixed  waste  processing  facilities. 


A.163     Equity 

Mixed  waste  processing  facilities  are  expensive.  Their  impact  on  different  segments  of  society 
will  depend  on  how  they  are  financed.  Some  combination  of  fee  for  service  and  use  general 
revenues  is  expected. 


A.16.4     Diversion  potential 

The  example  of  the  OFRA  plant  indicates  the  excellent  diversion  potential  of  these  facilities. 
It  is  anticipated  that  mandatory  processing  of  solid  waste  will  affect  the  behaviour  of  both  the 
residential  and  IC&I  sectors. 

Assuming  this  measure  is  implemented  independentiy  of  other  policies,  it  is  expected  that 
industry  and  households  will  slacken  their  recovery  activities  of  certain  materials.  This  results 
from  the  knowledge  that  MRFs  will  be  recovering  these  materials. 
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If  more  MRFs  are  built  in  Ontario  and  are  phased  in  within  the  next  five  years,  it  is 
anticipated  that  the  following  waste  diversion  will  occur  (Table  A-24): 


Recovery  of  boxboard  in  the  solid  waste  management  (SWM)  sector  will  occur  at 
rates  of  7  per  cent  and  40  per  cent  in  1992  and  2000  respectively. 

Given  the  potential  uses  of  OFRA  Fibre,  it  is  expected  that  mixed  paper  will  be 
recovered  by  the  SWM  sector  at  rates  of  7  per  cent  and  40  per  cent  for  the 
respective  target  years. 

Glass  recovery  from  the  residential  and  IC&I  sectors  will  decline.  Anticipated 
declines  in  recovery  will  be  2  and  5  per  cent  for  the  residential  sector,  and  3  per 
cent  and  7  per  cent  for  the  IC&I  sector.  The  SWM  sector  will  pick  up  this  slack, 
with  improved  recovery,  of  5  per  cent  and  33  per  cent,  for  the  designated  period. 

With  the  implementation  of  mixed  waste  MRF's  recovery  from  the  SWM  sector  will 
be  3  per  cent  and  22  per  cent  of  plastics. 

Like  glass  containers,  recovery  of  aluminium  products  will  decline  in  the  residential 
sector,  at  rates  of  3  per  cent  and  7  per  cent  This  decline  will  be  transferred  to  the 
SWM  sector,  where  recovery  rates  of  5  per  cent  and  75  per  cent  will  be  realized,  in 
1992  and  2000  respectively. 

Declines  of  3  per  cent  and  7  per  cent  will  be  observed  for  tinplate  steel  recovery,  in 
the  residential  sector.  Given  that  this  material  can  be  easily  removed  (through 
electromagnetic  means)  from  mixed  solid  waste,  recovery  of  5  per  cent  and  75  per 
cent  will  be  realized  for  the  respective  target  years. 


A.16^     Implementation  costs 

Table  A-25  presents  the  estimated  costs  of  implementing  mandatory  processing  of  solid 
wastes  collected.  To  achieve  the  diversions  assumed  above,  it  is  estimated  that  a  total  of  9 
MRF  facilities  wUl  be  required  in  1992  at  an  annualized  cost  of  about  $3.9  million  per 
annum.  In  2(X)0,  an  estimated  62  MRFs  will  be  required  costing  about  $26.7  million  per 
annum.  Implementation  costs  are  for  the  construction  and  operation  of  the  MRF  facilities 
only. 
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Table  A-24 

Mandatory  processing  of  solid  waste  collected  diversion  parameters 


Waste  components  -  residential 
sector 


1992 


2000 


Glass  containers 
Aluminium  cans 
Tinplate  steel  cans 


Recycling  -2%  Recycling  -5% 
Recycling  -3%  Recycling  -7% 
Recycling  -3%     Recycling  -7% 


Waste  components  -  IC&I  sector 

1992 

2000 

Glass  containers 

Recycling  -3% 

Recycling  -7% 

Waste  components  •  solid 
waste  management 

1992 

2000 

Boxboard 
Mixed  paper 
Glass  containers 
Plastics 

Aluminium  cans 
Tinplate  steel  cans 


Recycling  +7% 
Recycling  +7% 
Recycling  +5% 
Recycling  +3% 
Recycling  +5% 
Recycling  +5% 


Recycling  +40% 
Recycling  440% 
Recycling  +33% 
Recycling  +22% 
Recycling  +75% 
Recycling  +75% 
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Table  A-25 

Cost  of  a  mandatory  processing  of  solid  waste  collected 


Annualized  cost  of  measure,  OOO's  (1989$) 


CAPITAL  COSTS 

Approvals/Hearings 

Site  Acquisition 

Equipment 

Total  Capital  Costs 

OPERATING  COSTS 

Labour 

Maintenance 

Energy 

Administration 

Total  Operating  Costs 

TOTAL  COST 


1992 

2000 

$0 

$0 

$416 

$2,861 

$242 

$1,668 

$658 

$4,529 

$1,962 

$13,497 

$450 

$3,096 

$450 

$3,096 

$360 

$2,476 

$3,222 

$22,165 

$3,880 

$26,694 

Sources: 


Note: 


CH2M  Hill  1991. 


Estimated  cost  of  processing  materials  collected  based  on  CH2M  Hill  (1991) 
Generic  cost  of  materials  recovery  facility: 

Generic  facility  capacity:   7,300  tonnes/a 
Number  of  facilities  required: 


Waste 

Waste 

Per  cent 

Waste 

Facilities 

processed 

received 

recycled 

recycled 

required 

1992 

71,751 

91% 

65,293 

9 

2000 

491,280 

92% 

432,853 

62 

Capital  cost  assumptions:  Facility  life     20  years 

Interest  rate     6% 
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A.  1 7     Changing  product  specifications 

With  the  advent  of  new  technologies  and  shifting  consumer  habits,  products  will  change  in 
specification  as  a  result  of  both  regulation  and  market  forces.  Changing  product  specifications 
is  an  umbrella  category  which  encompasses  the  following: 

•  shifting  from  single  use  products  to  reusable  more  durable  items; 

•  new  technology,  when  adopted,  rendering  previously  used  materials  obsolete;  and 

•  reduction  in  a  product's  material  intensity. 

The  goal  of  this  measure  is  to  provide  consumers  with  less  wasteful  product  alternatives. 

A.17.1     Efficiency 

There  are  small  gains  to  be  made  through  waste  reduction  fix>m  changing  product 
specifications. 

It  is  anticipated  that  alternatives  such  as  using  reusable  bags  for  groceries,  though  less 
wasteful,  will  be  more  labour  intensive.  The  question  arises,  are  waste  generators  willing  to 
forgo  convenience?  Given  current  education  programs  and  growing  concern  for  the 
environment,  the  answer  is  probably  yes.  It  should  be  noted  that  these  desirable  habits  may 
take  time  to  cultivate. 

A.172     Equity 

Changing  product  specifications  involves  a  shift  in  certain  economic  activities  and  this  implies 
a  reallocation  of  resources.  Jobs  will  be  lost  in  one  sector  and  created  in  another.  However,  it 
cannot  be  assumed  that  these  shifts  would  be  equal. 

A.173     Diversion  potential 

The  net  result  of  changing  product  specifications  should  be  an  incremental  diversion  of  waste. 
It  is  anticipated  the  following  adjustments  will  be  observed  (Table  A-26): 

•  In  the  United  Kingdom,  the  British  Broadcasting  Corporation  (BBC)  provides  a 
news  service  call  "CEEFAX".  It  is  anticipated  that  the  "BROADCAST  NEWS" 
service,  available  through  Rogers  Cable,  will  be  upgraded  to  allow  the  user  greater 
flexibility.  Also,  alternative  electronic  news  media  services  will  be  available  to  the 
IC&I  sector.  The  net  result  will  be  a  decline  in  ONP  waste  generated  by  4  per  cent 
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Table  A-26 

Changing  product  specifications  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Boxboard 

Telephone  books 

Plastics 

Composite  packaging 


Reduction  +4% 
Reduction  +5% 
Reduction  +5% 
Reduction  i4.7% 
Reduction  +7% 


Reduction  +8% 
Reduction  +7% 
Reduction  +9% 
Reduction  +5.9% 
Reduction  +12% 


Waste  components  -  IC&I  sector 


1992 


2000 


ONP 

Boxboard 

Telephone  books 

Plastics 

Composite  packaging 


Reduction  +2% 
Reduction  +7% 
Reduction  +8% 
Reduction  +3.9% 
Reduction  +7% 


Reduction  +5% 
Reduction  +12% 
Reduction  +15% 
Reduction  +5.3% 
Reduction  +12% 


and  8  per  cent  in  the  residential,  and  by  2  per  cent  and  5  per  cent  in  the  IC&I  sector 
over  and  above  ciurent  projections. 

Boxboard  is  primarily  used  for  packaging.  It  is  assumed  that  producers  will  begin  to 
offer  reusable  options,  a  shift  to  more  recyclable  cardboard.  The  result  of  such 
actions  will  be  further  reductions  of  5  per  cent  and  7  per  cent  in  the  residential 
sector,  and  of  7  per  cent  and  12  per  cent  in  the  IC&I  sector,  for  1992  and  2000 
respectively. 

With  the  personal  computer  revolution,  electronic  phone  directories  will  be  available 
to  users.  This  will  result  in  a  reduction  of  telephone  books.  Reductions,  for  this 
item,  of  5  per  cent  and  9  per  cent  for  the  residential  sector,  and  of  8  per  cent  and  15 
per  cent  for  the  IC&I  sector,  are  projected  for  the  respective  target  years. 
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Through  "light-weighting"  there  will  be  a  reduction  of  plastic  in  packaging.  There 
will  also  be  a  move  away  from  single  use  plastic  products  towards  more  durable 
reusable  items  (eg:  steel  knives  and  forks).  The  net  result  will  be  an  estimated 
reduction  in  plastic  waste  generated  by  4.7  per  cent  and  5.9  per  cent  in  the 
residential  sector  and  by  3.9  per  cent  and  5.3  per  cent  in  the  IC&I  sector. 

The  content  of  cardboard  and  plastic  in  composite  packaging  will  be  reduced. 
Reductions  of  7  per  cent  and  12  per  cent,  for  both  sectors,  in  composite  packaging 
are  anticipated  for  the  respective  target  years. 


A.  18     Subsidies  and  incentives  to  producers 

Subsidies  and  incentives  (or  disincentives)  can  be  given  to  producers  which  encourage  the  use 
of  recycled  materials,  reduce  packaging  or  produce  more  durable  (and  reusable  items). 
Subsidies  and  incentives  to  producers  can  take  the  form  of  product  charges,  tax  incentives, 
research  and  development  tax  credits,  or  subsidies,  grants  and  loans. 


Product  charges 

Economic  theory  suggests  that  the  cost  of  collecting  and  disposing  of  a  discarded  product 
should  be  borne  by  the  purchaser  of  the  product,  rather  than  by  funding  from  a  general,  fixed 
property  tax  assessment  (OECD  1981:16).  Product  charges  attempt  to  incorporate  the  cost  of 
waste  management  for  certain  products  into  the  cost  of  the  product 

One  approach  would  be  for  the  product  charge  to  equal  the  marginal  cost  of  waste 
management  (i.e.  collection  and  disposal).  However,  waste  management  costs  vary  greatiy 
according  to  product  types  and  disposal  locations.  Therefore,  some  kind  of  average  product 
charge  would  have  to  be  determined,  perhaps  based  upon  some  or  all  of  the  following  factors: 

•  the  product's  contribution  to  the  total  waste  stream; 

•  the  difficulty  and  the  costs  involved  in  collecting  and  disposing  of  the  product; 

•  the  volume  of  the  waste  generated  in  the  product's  manufacture  and  the  difficulty 
and  cost  of  collecting  and  disposing  of  these  wastes;  and 

•  the  environmental  impact  of  the  product  or  its  manufacturing  by-products  once  they 
reach  the  solid  waste  stream. 

Product  charges  could  be  levied  on  a  per  unit  basis,  or  on  a  product's  weight  or  volume. 


A-80 


A  tax  based  upon  product  weight  would  have  the  advantage  of  discouraging  the  use  of  excess 
packaging,  but  its  effectiveness  is  diminished  as  the  product's  price/weight  ratio  increases. 

The  goal  of  product  charges  is  to  influence  manufacturers  to  design  for  reduction. 


Tax  incentives 

Tax  incentives  are  typically  geared  towards  encouraging  recycling  activities.  Tax  incentives 
for  these  activities  come  in  three  types:  investment  tax  credits;  sales  tax  exemptions;  and 
property  tax  exemptions. 

Investment  tax  credits  (ITCs)  allow  firms  to  subtract  a  portion  of  the  cost  of  qualifying  capital 
purchases  from  their  federal  or  provincial  tax  liability,  thus  reducing  the  net  after-tax  cost  of 
capital.  These  tax  incentives  are  intended  to  increase  the  capital  to  firms  using  recycled 
materials,  boost  productivity,  and  thus  increase  demand  for  recycled  materials  inputs,  and 
divert  soUd  waste  from  landfills  (OTA  1989;324). 

Consumption  tax  credits  (CTCs)  provide  a  means  of  reducing  the  cost  of  reclaimed  materials 
to  manufacturers.  Specifically,  they  reduce  tax  liability  by  an  amount  proportional  to  the 
quantity  of  reclaimed  material  used.  For  such  credit  to  be  effective,  two  assumptions  must 
hold  (OTA  1989;327): 

•  taxes  paid  by  the  target  industry  must  be  high  enough  that  credits  for  purchasing  a 
favoured  material  can  actually  affect  the  materials' s  net  after-credit  price;  and 

•  the  primary  factor  in  buyers'  choice  between  competing  materials  must  be  price,  so 
that  a  difference  no  larger  than  possible  through  the  tax  code  will  cause  them  to 
change  their  buying  habits. 

CTCs  can  be  granted  to  manufacturers  who  reprocess  secondary  materials  and  also  to  firms 
that  purchase  from  manufactiu"ers  who  reprocess  secondary  materials  or  sell  recycled  goods. 
CTCs  are  analogous  to  taxes  on  virgin  materials,  where  the  goal  is  to  reduce  the  cost  of 
recycled  inputs  relative  to  virgin  inputs. 


Research  and  development  tax  credits 

For  a  tax  credit  for  R&D  expenditures  to  be  successful,  it  must  meet  the  same  criteria  as  any 
other  investment  tax  credit  (i.e.  it  must  acmally  increase  R&D  expenditures  above  their 
previously  planned  level  or  it  must  reduce  the  cost  of  previously  planned  expenditures)  (OTA 
1989;329).  Cost  savings  must  be  transferred  to  consumers,  with  increased  sales. 
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It  is  unlikely  that  a  tax  credit  for  R&D  for  recycling  will  be  a  cost-effective  method  to 
increase  the  amount  of  solid  waste  recycled.  Taxpayers  dollars  might  be  spent  more 
effectively  on  direct  subsidies  to  R&D  organizations,  such  as  universities,  with  a  requirement 
that  discoveries  enter  the  public  domain  if  not  acmally  into  production  within  a  specified  time 
(OTA  1989;329). 


Subsidies,  grants  and  loans 

There  are  a  number  of  reasons  why  governments  may  employ  any  of  these  three  instruments 
to  aid  waste  management  initiatives  (OTA  1989;  329). 

•  A  direct  subsidy  is  typically  for  a  fixed  dollar  amount,  therefore,  the  cost  of  the 
program  is  known  and  can  be  controlled. 

•  Direct  subsidies  are  administered  by  government  ministries,  who  are  experienced 
with  the  structure  of  recycling  industries  targeted  for  assistance. 

•  Direct  subsidies  can  provide  benefits  more  quickly  to  firms  in  need  than  can  tax 
credits,  which  may  take  some  time  to  be  realized. 

•  For  policy  purposes,  the  effects  of  direct  subsidies  can  be  more  easily  determined 
than  those  associated  with  a  more  diffuse  tax  subsidy  program. 

Grants,  direct  loans  and  loan  guarantees  are  non-tax  types  of  financial  incentives. 

It  is  anticipated  that  any  program  of  subsidies  to  producers  would  influence  the  waste 
generation  of  the  following  components: 

ONP; 

corrugated  cardboard; 
telephone  books; 
glass  containers; 
plastics; 

composite  packaging; 
aluminium  cans,  foil; 
tinplate,  steel  cans; 
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•  food  waste;  and 

•  disposable  diapers. 

A.18.1     Empirical  studies 

There  are  many  programs  of  subsidies  and  incentives  outlined  in  the  literature.  However, 
there  has  been  little  evaluation  of  these  programs  as  most  of  them  are  relatively  new  and 
assessment  is  difficult  However,  a  number  of  programs  currentiy  in  operation  are  outlined 
below. 


Product  charges 

•  Under  the  provincial  Litter  Control  Act,  Saskatchewan  imposes  an  "environmental 
handling  charge"  at  the  wholesale  level  on  non-refillable  alumirtium  and  PET  plastic 
beverage  containers.  The  charges  are  two  and  five  cents  on  aluminium  cans  and  PET 
botties  respectively.  These  charges  began  in  May,  1988,  for  aluminium  cans,  and  in 
November,  1988,  for  PET  botties. 

•  Florida  has  enacted  legislation  that  will  impose  a  waste  newsprint  disposal  tax  of  ten 
cents  per  ton  and  a  disposal  tax  of  one  cent  for  all  glass,  plastic,  metal  and 
composite  containers  of  not  less  than  five  ounces  in  capacity.  Manufacturers  and 
users  of  newsprint  are  able  to  claim  a  tax  credit  of  ten  cents  for  every  ton  of 
recycled  newsprint  they  use. 

•  Rhode  Island  has  enacted  legislation  that  exempts  those  retailers  that  purchase 
biodegradable  (i.e.  paper)  bags,  boxes  and  wrapping  material,  and  returnable 
containers  from  paying  the  normal  sales  tax. 

•  Iowa  has  passed  legislation  that  allows  a  four  cent  retail  sales  and  use  tax  levied  on 
non-biodegradable  packaging  for  which  there  is  no  biodegradable  alternative  at  the 
point  of  sale  by  retailers.  The  tax  wiU  go  into  effect  when  compliance  is  reasonably 
possible.  To  date  the  tax  has  not  gone  into  effect 

•  Since  1969,  the  Federal  Republic  of  Germany  has  taxed  virgin  oils.  The  main  object 
of  the  tax  is  to  ensure  the  safe  disposal  of  waste  oil,  either  through  recycling  or  non- 
polluting  treatment  The  product  charge  is  paid  by  manufacturers  or  importers  of 
mineral  lubricating  oils,  and  is  also  paid  on  reprocessed  oil.  The  rate  of  the  tax, 
initially  set  at  DM  7.50  per  kg  of  new  oil  (1969-1975)  was  raised  to  DM  9  in 
February  1976.  Since  the  system  was  introduced,  the  volume  of  waste  oil  disposed 
of  dropped  fi-om  92,0(X)  tonnes  to  9,(X)0  tonnes  (OECD  1981;18-20). 
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Tax  Incentives 

Tax  incentives,  offered  by  various  U.S.  States  are  discussed  below. 

•  The  Oregon  Department  of  Energy  administers  a  Business  Energy  Tax  Credit,  which 
allows  companies  to  write  off,  over  a  5  year  period,  35  per  cent  of  the  cost  of  any 
equipment  used  solely  for  recycling.  Garbage  haulers  and  supennarkets  have  been 
the  primary  recipients  of  the  tax  credits  to  date.  In  1985,  the  legislation  renewed  the 
law  until  December  31,  1990.  The  program  is  popular  with  legislators  and 
businesses.  The  effects  of  this  program  has  not  been  assessed  (OTA  1989:323). 

•  Oregon's  Pollution  Control  Facility  tax  credit  has  been  available  to  recycling 
facilities  or  materials  recovery  facilities  since  1973.  The  credit  is  50  per  cent  of  the 
certified  costs,  which  may  be  taken  over  ten  years  or  the  life  of  the  facility  if  it  is 
shorter  than  ten  years  and  can  be  applied  against  corporate,  individual  income,  and 
property  taxes  for  nonprofit  organizations.  The  Pollution  Control  Facility  tax  credit 
is  used  by  firms  that  process  a  variety  of  materials,  such  as  tires,  asphalt,  yard 
debris  and  wood  waste,  gravel,  waste  paper,  plastics,  batteries  and  glass'^  (OTA 
1989;323-324). 

In  Illinois,  the  Development  Finance  Authority  Direct  Loan  fund  provides  subordinated,  fixed 
asset  loans  based  on  a  fixed  rate  of  interest  for  7  to  25  year  periods,  depending  on  the 
depreciable  assets  purchased"*.  The  loans  average  about  $150.(X)0  for  creditworthy 
businesses  that  could  not  acquire  conventional  financing. 


A.18.2     Efficiency 

Theoretically,  the  internalization  of  product  charges  into  product  prices  should  result  in 
efficiency  gains.  An  analysis  of  the  efficiency  of  disposal  taxes  for  reducing  waste  production 
(within  a  simplified  economy),  found  that  disposal  taxes  not  only  reduce  source  waste 
reduction,  but  increase  recycling  rates  as  well  (VHB  1991).  However,  from  the  literature 
surveyed,  littie  empirical  evidence  of  the  effectiveness  of  product  charges  (and  disposal  taxes) 
was  found. 


Examples  of  certified  projects  include  a  $23.8  million  battery  recycling  plant  and 
$13.3  million  for  a  facility  for  ONP  de-inking. 

Fixed  assets  might  include  equipment,  land,  or  building  purchases.   Direct  loans 
'could  also  be  used  for  working  capital,  for  example  for  inventory  purchases. 
Direct  loans  are  also  usually  low  interest  (i.e.  below  prime  rate)  and  may  have 
an  extended  repayment  term. 
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Product  charges  have  the  following  advantages,  which  may  improve  efficiency  (OECD 
1981;44): 

•  if  imposed  at  the  manufacturing  stage,  there  could  be  a  strong  incentive  for  products 
to  be  redesigned  to  be  less  solid-waste-intensive; 

•  combined  with  a  system  of  recycling  or  reclaimed  material  credits,  product  charges 
would  act  as  an  incentive  for  resource  recovery  and  the  use  of  reclaimed  materials 
in  manufacturing;  and 

•  product  charges  do  not  conflict  with  other  economic,  regulatory  or  administrative 
instruments  that  may  be  implemented  to  improve  particular  aspects  of  solid  waste 
management  (though  they  do  overlap  with  packaging  charges). 

Product  charges  will  result  in  higher  prices  for  those  products  to  which  they  are  applied 
However,  if  product  charges  result  in  a  reduction  in  waste  generation,  then  social  welfare  can 
increase,  both  because  of  lowered  costs  of  managing  solid  waste  and  the  social  benefits  of  a 
less  polluted  environment  (Webb  1985;24). 

As  discussed  previously,  subsidies,  grants  and  loans  are  potentially  beneficial  in  assisting 
recycling  industries.  However,  in  considering  efficiency,  these  programs  present  particular 
difficulties.  Direct  subsidies  will  increase  the  budget  deficit  if  new  revenue  sources  are  not 
specified.  Large  direct  subsidies,  although  more  likely  to  be  effective  than  small  ones,  tend  to 
make  recipients  dependent  on  them  -  if  the  subsidy  is  suddenly  terminated,  these  firms  may 
face  serious  threats  to  their  continued  operation  (OTA  1989;329). 

Subsidies  and  grants  may  impair  competition  in  the  recycling  industry.  Large,  inefficient 
companies  may  be  artificially  kept  afloat  through  subsidies.  This  may  preclude  a  large 
number  of  smaller  operations  from  entering  the  market  However,  the  reduction  in  the  cost  of 
capital  should  reduce  the  cost  of  production,  which  could  be  then  passed  on  as  a  reduction  in 
die  price  of  tiie  final  product  (OTA  1989;324). 


A.183     Equity 

Product  charges  should  result  in  a  more  equitable  distribution  of  the  costs  of  solid  waste 
management  because  they  insure  that  consumers  and  manufacturers  bear  the  costs  of 
disposing  of  the  products  that  they  purchase.  Unfortunately,  disposal  taxes  may  impact 
regressively  on  low  income  families  (Webb  1985;2).  However,  this  can  be  eased  through  the 
provision  of  an  income  tax  credit 

Subsidies  and  other  forms  of  financial  assistance  to  industry  necessarily  involve  a  transfer  of 
funds  from  individual  and  corporate  taxpayers  to  the  recipient  organizations.  Such  transfers 
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are  not  equitable  if  they  do  not  achieve  the  desired  response.  Even  if  they  do,  there  may  be 
some  question  as  to  their  fairness. 


A.  18.4       Diversion  potential 

Product  charges  and  tax  incentives  do  not  directly  reduce  the  quantity  of  waste  for  disposal. 
Product  charges  are  implemented  to  persuade  manufacturers  to  produce  less  waste-intensive 
goods  and  to  use  a  higher  content  of  reclaimed  materials.  Tax  incentives  are  geared  towards 
increasing  capital  to  firms  using  recycled  materials,  boost  productivity,  and  thus  influence  the 
demand  for  reclaimed  material  inputs  In  both  cases,  the  effect  would  be  the  diversion  of  solid 
waste  from  landfill  and  incineration. 

As  desirable  as  these  programs  may  seem,  there  has  been  only  a  minimal  effort  in  trying  to 
quantify  the  effects  of  any  of  these  instruments  currently  in  use.  The  extent  of  these  benefits, 
however,  has  not  been  docimiented  in  operational  programs  (OTA  1989;324-324). 

In  most  cases,  tax  incentives  do  not  appear  to  be  major  influences  on  business  investment 
decisions  and  they  do  not  necessarily  lead  to  increased  recovery  of  materials  from  the  waste 
stream.  Industry  representatives  indicate  that  such  tax  incentives  would  not  be  a  deciding 
factor  (OTA  1989;324-325).  Other  factors,  such  as  labour  costs  and  proximity  to  markets  are 
more  critical  determinants  of  investment  decisions. 

Given  the  wide  range  of  possible  responses  to  product  charges  and  subsidies,  the  following  is 
a  reasonable  assessment  of  what  might  occur  (Table  A-27): 

•  A  negative  subsidy  on  virgin  newsprint  could  be  imposed  on  newsprint  producers. 
To  mitigate  this  added  cost,  it  is  expected  that  they  will  diversify  their  operations  to 
produce  newsprint  with  recycled  fibres.  It  is  anticipated  that  this  will  result  in  a  10 
per  cent  increase  in  ONP  diversion,  in  1992  and  2(XX),  in  response  to  this  tax. 

•  Subsidies  and  product  charges  will  encourage  producers  to  recycle  boxboard.  The 
recycling  rates  for  boxboard  in  the  residential  and  IC&I  seaors  will  increase  by  an 
assumed  5  per  cent  and  10  per  cent  for  1992  and  2(XX)  respectively. 

•  Producers  will  recycle  more  OCC  as  a  result  of  product  charges.  The  recycling  rates 
for  OCC  in  the  residential  sector  will  increase  by  20  per  cent  and  50  per  cent  and  in 
the  IC&I  sector  by  15  per  cent  and  25  per  cent  for  1992  and  2(XX)  respectively. 

•  If  a  product  charge  or  a  tax  is  imposed  on  telephone  books,  it  is  anticipated  that  Bell 
Canada  will  begin  to  distribute  directory  services  electronically  (through  software 
and/or  "direaoiy  terminals").  Assuming  that  this  tax  is  imposed,  the  anticipated 
response  is  a  5  per  cent  and  12  per  cent  reduction  in  residential  generation,  and  7 
per  cent  and  15  per  cent  reduction  in  IC&I  generation  for  1992  and  2000 
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Table  A-27 

Subsidies  and  incentives  to  producers  diversion  parameters 


Waste  components  -  residential  sector 


1992 


2000 


ONP 

Boxboard 

Old  corrugated  cardboard 
Telephone  books 
Glass  containers 

Plastics 

Composite  Packaging 
Aluminiimi  cans 
Tinplate  steel  cans 
Tires 

Diapers 


Recycling  +10% 

Recycling  +5% 

Recycling  +20% 

Reduction  +5% 

Reuse  +10% 
Recycling  +21% 

Recycling  +3.4% 

Reduction  +6% 

_  Recycling  +36% 

Recycling  +32% 

Reuse  +2% 
Recycling  +15% 

Reduction  +5% 


Recycling  +10% 

Recycling  +10% 

Recycling  +50% 

Reduction  +12% 

Reuse  +20% 
Recycling  +12% 

Recycling  +9.3% 

Reduction  +12% 

Recycling  +27% 

Recycling  +32% 

Reuse  +4% 
Recycling  +3% 

Reduction  +8% 


Waste  components  -  IC&I  sector 


1992 


2000 


0>fP 

Boxboard 

Old  corrugated  cardboard 

Telephone  books 

Glass  containers 

Aluminium  cans 
Tinplate  steel  cans 
Tires 

Diapers 


Recycling  +10% 

Recycling  +5% 

Recycling  +15% 

Reduction  +7% 

Reuse  +5% 
Recycling  +10% 

Recycling  +15% 

Recycling  +15% 

Reuse  +2% 
Recycling  +15% 

Reduction  +5% 


Recycling  +10% 

Recycling  +10% 

Recycling  +25% 

Reduction  +15% 

Reuse  +10% 
Recycling  +20% 

Recycling  +25% 

Recycling  +25% 

Reuse  +4% 
Recycling  +3% 

Reduction  +8% 
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respectively. 

A  disposal  tax,  like  a  deposit,  will  promote  greater  reuse  and  recycling  of  glass 
containers.  It  is  anticipated  that  for  the  residential  sector  reuse  will  increase  by  10 
per  cent  and  20  per  cent,  while  recycling  will  increase  by  21  per  cent  and  12  per 
cent.  IC&I  reuse  will  increase  by  5  per  cent  and  10  per  cent,  and  recycling  will 
increase  by  10  per  cent  and  20  per  cent  for  1992  and  2000  respectively. 

Taxes  will  encourage  producers  to  be  more  aggressive  with  their  plastic's  recycling 
campaign.  As  a  result,  recycling  rates  for  plastics  will  increase  by  3.4  per  cent  and 
9.3  per  cent  in  the  residential  sector  for  the  two  target  years. 

Taxes  and  subsidies  will  encourage  producers  to  use  less  packaging.  Due  to  higher 
prices,  consumers  will  begin  to  seek  out  less  packaged  goods.  Hence,  a  reduction  of 
6  per  cent  and  12  per  cent  in  the  quantity  of  composite  packaging  is  assmned  in  the 
residential  waste  stream. 

Disposal  taxes  levied  against  aluminium  sheet  manufacturers  will  encourage  a  higher 
rate  of  reclaimed  material  use.  It  is  anticipated  that  this  will  translate  into  enhanced 
recovery  programs  resulting  in  residential  recycling  rates  increasing  by  36  per  cent 
and  27  per  cent  and  IC&I  recycling  rates  increasing  by  15  per  cent  and  25  per  cent 
for  1992  and  2000  respectively. 

It  is  anticipated  that  tinplate  steel  manufacturers  will  also  recycle  more.  Tinplate 
steel  recycling  in  the  residential  sector  wiU  increase  by  32  per  cent  for  both  target 
years  and  IC&I  tinplate  steel  recovery  will  increase  by  15  per  cent  in  1992  and  25 
per  cent  in  2000. 

A  revised  tax  structure  will  levy  lower  taxes  on  used  tires  versus  new  ones.  Reuse 
will  increase  by  2  per  cent  and  4  per  cent  in  both  the  residential  and  IC&I  sectors. 
Disposal  taxes  will  encourage  recycling  rates  to  increase  by  15  per  cent  and  3  per 
cent  for  each  target  year  for  both  sectors. 

The  prospect  of  product  charges  will  encourage  disposable  diaper  producers  to  seek 
lighter-weight  materials,  while  consumers  will  switch  to  diaper  services.  It  is 
anticipated  that  the  quantity  of  diapers  entering  the  solid  waste  stream  will  be 
reduced  by  5  per  cent  and  8  per  cent  by  1992  and  2000  respectively  for  both 
sectors. 


A.  18^     Implementation  costs 

Table  A-28  presents  the  estimated  implementation  costs  of  subsidies  and  incentives  to 
producers  based  on  an  average  subsidy  of  $  17.95  per  tonne  of  waste  diverted  fix>m  landfill. 
The  cost  of  implementing  the  measure  is  about  $3.9  million  in  1992  and  $5.3  million  in  2000. 
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Table  A-28 

Cost  of  subsidies  to  producers 


Annualized  cost  of  measure,  OOO's  (1989$) 

CAPITAL  COSTS  1992  2000 

Approvals/Hearings  na  na 


Site  Acquisition                                                    na  na 

Equipment                                                        na  na 

Total  Capital  Costs                                            na  na 
OPERATING  COSTS 

Labour                                                                na  na 

Maintenance                                                        na  na 

Energy                                                              na  na 

Administration                                                    na  na 

Total  Operating  Costs  $3,867  $5,282 

TOTAL  COST  $3,867  $5,282 


Sources: 


Meidma  1976. 
Shrybman  1989. 


Note: 


Average  (1989$)  cost  of  subsidies  arc  assumed  equal  to  the  average  subsidies 
proposed  in  Meidema  1976  and  Shrybman  1989,  or  17.95/t  for  waste  diverted 
This  incentive  may  be  provided  to  manufacturers  or  consumers  of  end-products  for 
as  investment  or  consumption  credits  above  cim-ent  trend  subsidies  and  incentives. 
Funding  is  for  a  given  year  and  assumes  an  equal  portion  of  the  subsidies  or 
incentives  are  assigned  to  the  operating  expenses  of  the  consmner  or  manufacturer. 


na  -  not  available 
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Appendix  B      Waste  management  policy 
model 


B.l  Introduction B-1 

B.2  OPTIONS    B-1 

B.2.1    Policies    B-2 
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Waste  management  policy  model 


B.I     Introduction 

The  Waste  Management  Policy  Model  (WMPM)  provides: 

•  an  analysis  of  the  effects  of  these  measures;  and 

•  an  estimation  of  the  waste  quantities  diverted  by  these  measures. 

These  three  processes  are  handled  separately  by  two  individual  Lotus  1-2-3,  Version  22 
worksheets  in  the  WMPM.  Each  worksheet  relies  on  data  created  by  the  other.  The  two 
processes  are  provided  as  sub-programs  or  options  from  the  main  menu  invoked  when  the  file 
MENU.WKl  is  retrieved  (Table  B-1).  Upon  retrieving  MENU.WKl  the  user  must  run  the 
Install  option  to  create  and  verify  the  location  of  the  program  and  sub-directories. 

The  following  discusses  what  each  of  these  sub-programs  does,  and  an  overview  of  how  it 
does  iL  Where  appropriate  a  pictorial  overview  is  provided. 


B.2     OPTIONS 

The  OPTIONS  sub-program  (Table  B-2)  permits  the  analysis  of  the  effects  of  individual 
measures  and  combined  measures.  The  following  discusses  all  the  menu  options  available  in 
OPTIONS. 
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Table  B-1 

MENU  options  for  waste  management  policy  model 


Options      Results     Tutorial      Install      Quit 


WASTE   MANAGEMENT   POLICY   MODEL 


VHB   Research   &    Consulting   Inc. 


13   June    1991 


B2.1    Policies 

The  Policies  option  provides  the  user  with  the  ability  to  select  up  to  eight  measures  for 
analysis  (Table  B-3).  Policies  creates  a  split-screen  with  two  windows:  the  one  on  the  right 
window  the  available  measures  (up  to  eighteen);  the  window  on  the  left  shows  the  current 
measures  selected.  Individual  measures  arc  selected  by  entering  the  number  of  the  desired 
measure  shown  in  the  right-hand  window.  To  leave  a  policy  option  as  is,  simply  press 
<enter>  and  the  cursor  moves  down  to  the  next  slot 

A  measure  can  only  be  selected  once.  Choosing  a  measure  number  that  has  already  been 
selected  results  in  an  error  tone,  and  the  input  is  not  accepted. 


Secondary  factors  (see  below)  are  reset  to  default  values  after  policies  are  chosen.  As  this 
may  not  be  desired,  the  user  is  asked  to  confirm  the  measure  policy  selection  process  before 
acmally  making  choices. 
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Table  B-2 

OPTIONS  sub-program  —  waste  management  policy  model 


Policies  Secondaries  Analyze  Utilities   Input-Output  Link  Quit 


Policy  Evaluator 
This  does  something  wonderful,  I  hope  you  enjoy  it. 
VHB  Research  &  Consulting  Inc. 


24  May  1991 


B^.2    Secondaries 

Secondaries  allows  the  user  to  set  the  policies'  ranks,  substimte/complement  factors,  and 
measure  efficiencies.  These  are  discussed  individually  below  and  presented  in  Table  B-4. 


Policy  Ranks 

The  order  of  measure  selection  is  important  Generally,  the  measure  selected  first  has  the 
most  "weight".  Also,  the  substitutional/complementary  nature  (see  below)  of  measures  is 
relative  to  the  first  measure  on  the  list 

After  the  completion  of  the  Policies  selection  routine  (Table  4),  the  chosen  group  of  measures 
is  ranked  in  the  order  of  selection.  This  ranking  may  be  changed  through  the 
Secondaries/Policy  Ranks/Set  menu  item.  Rankings  may  also  be  reset  to  the  order  of  selection 
through  Secondaries/Policy  Ranks/Initialize  item.  Measure  ranks  are  arbitrary,  with  higher 
numbers  having  more  rank  than  lower  numbers.  The  highest  rank  for  any  measure  is  8.  A 
measure  can  be  temporarily  removed  from  the  analysis  be  setting  its  rank  to  zero.  To  restore 
the  measure,  reset  measure  ranks  by  using  the  Initialize  sub-menu. 
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Table  B-3 


Policies  selection  option  —  waste  management  policy  model 


Choose  a  number  from  the  menu  provided; 
Please  enter  number  - 


0=default;  <enter>=no  change;  -ve=quit 


Choose  the  policies  you  wish 
to  invoke  (TAX  INCENTIVES, 
USER  CHARGES,  etc.) . 
Insert  the  number  of  your 
choice  in  the  space  provided 
below.  You  have  a  maximum  of 
eight  choices. 

1.  LANDFILL  TIPPING  FEES 

2.  EXPANDED  BLUE  BOX  PROGRA. 

3.  LANDFILL  BANS 

A.  PRODUCT  SPECIFICATIONS 

5.  VIRGIN  MATERIALS  TAXES 

6.  INCREASE  MUNICIPAL  FUNDI 

7.  PRODUCT  BANS 

8.  ***  POLICY  OPTIONS  «•* 


POLICY  OPTIONS  **'    I    i    I    i 
DEPOSIT  SYSTEMS 
EDUCATION  PROGRAMS 
EXPANDED  BLUE  BOX  PROGRAMS 
INCREASE  MUNICIPAL  FUNDING 
INDUSTRIAL  WASTE  AUDITS 
LANDFILL  BANS 
LANDFILL  TIPPING  FEES 

8  MANDATORY  PROCESSING  OF  SOLID  WA 

9  MANDATORY  SOURCE  SEPARATION 

10  PACKAGING  TAXES 

11  PRODUCT  BANS 

12  PRODUCT  SPECIFICATIONS 

13  RECYCLED  CONTENT  REGULATION 

14  SUBSIDISED  HOME  COMPOSTERS 

15  USER  CHARGES 

16  VIRGIN  MATERIALS  TAXES 

17  YARD  AND  ORGANIC  WASTE  COLLECTIO 

18  SUBSIDIES  TO  PRODUCERS 


c  c  c  c  c 


Factors 

Some  measures  complement  others,  while  some  are  pure  substitutes.  When  two  measures  are 
substitutes,  the  model  selects  the  measure  with  the  higher  diversion  parameter.  When  two 
measures  are  complements,  the  diversion  parameters  are  combined  using  one  of  several 
formulae  that  can  be  chosen  by  the  user.  The  model  provides  the  ability  to  change  the  effects 
of  complementary  measures. 

After  selecting  a  group  of  policies,  or  changing  a  set  of  Policy  Ranks,  all  complementary 
measure  factors  are  initialized  to  100  per  cent  Normally,  this  need  not  be  changed.  However, 
the  Factors  option  provides  the  ability  to  change  the  complement/substitute  relationship 
between  measures.  Choosing  Secondaries /Factors/Initialize  sets  all  factors  to  100  per  cent, 
while  Secondaries/Factors/Set  allows  for  their  modification. 


Efficiencies 

The  effectiveness  of  any  given  measure  can  be  globally  improved  or  reduced  by  altering  its 
efficiency.  All  diversion  parameters  for  all  sectors  and  years  are  multiplied  by  this  efficiency 
(normally  100  per  cent)  before  the  final  analysis. 
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Table  B-4 

Policies  rankings  and  efficiencies  —  waste  management  policy  model 


Select  Ranks,  press  <enter>  when  done 


POLICY  RANKINGS  AND  EFFICIENCIES 

Ranking  is  done  in  reverse  order  (i.e.  assign  8  for 
the  most  important  policy,  then  7,  6  etc.)  Set  rank 
to  0  to  ignore  policy. 
Efficiencies  must  lie  between  zero  (0)  and  one  (1). 

Menu 


Policies 

1. 

LANDFILL  TIPPING  FEES 

2. 

EXPANDED  BLUE  BOX  PROGRAMS 

3. 

LANDFILL  BANS 

4. 

PRODUCT  SPECIFICATIONS 

5. 

VIRGIN  MATERIALS  TAXES 

6. 

INCREASE  MUNICIPAL  FUNDING 

7. 

PRODUCT  BANS 

Rank 

Eff 

iciency 

7 

8 

100% 

3 

7 

100% 

6 

6 

100% 

12 

5 

100% 

16 

4 

100% 

4 

3 

100% 

11       2      100% 


The  efficiency  factor  for  each  measure  may  be  set  by  the  user.  Typically,  the  user  would  set 
the  efficiency  for  each  measure  somewhere  between  0  and  1  (0  per  cent  and  100  per  cent 
efficiency).  However  the  efficiency  of  a  measure  can  be  set  in  excess  of  100  per  cent  or  less 
than  0  per  cent  For  example,  the  user  may  wish  to  examine  a  measure's  effect  if  the 
diversion  for  all  waste  types  and  sectors  were  200  per  cent,  or  double  the  diversion  specified 
for  the  measure  in  the  model. 

Unlike  Factors,  changing  measure  ranks  does  not  reset  the  efficiencies  (they  are  initialized 
when  new  policies  are  selected).  Choosing  SecondarieslEjficiencieslInitialize  does  initialize 
the  policies'  efficiencies  (Table  B-4).  Selecting  Secondaries/Efficiencies/Set  allows  for  their 
modification. 


B23    Analyze 

Once  all  measures  are  selected  and  ranked,  complementary  factors  and  efficiencies  set  as 
desired,  the  user  can  finally  analyze  the  cumulative  effects  of  combined  measures  as  a  policy 
scenario. 

The  process  results  in  one  set  of  diversion  parameters  for  all  waste  streams,  sectors  and  years. 
This  data  may  then  be  exported  (see  below),  for  quantitative  analysis.  Viewing  and  Printmg. 
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Analyze  may  be  interrupted  by  pressing  the  escape  key  (<esc>).  The  routine  will  ask  if  the 
user  really  wants  to  abort,  or  continue  Analyzing  where  the  program  left  off  (ie.  prior  to  the 
<esc>  press). 


B^.4    Utilities 

Several  options  are  provided  under  Utilities. 

Formulae 

There  are  a  number  of  ways  in  which  the  substitutional/complementary  effects  of  measures 
may  be  considered  As  users  may  have  their  own  views  about  this,  the  ability  to  change  the 
method  is  provided  here. 

Four  formulae  are  provided:  each  treats  complementary  measures  differentiy.  The  four  options 
are  presented  under  Utilities/Formulae  with  a  shon  description  (Table  B-5).  The  model  is 
provided  with  option  number  three.  Substitutes  with  remainder  complements  as  the  default,  as 
this  seems  the  most  rational.  The  user  selects  the  number  corresponding  to  the  preferred 
evaluation  formulae. 

Table 

The  substitutional/complementary  aspects  of  measures  is  defined  in  Table  B-6.  It  is  a 
symmetric  table  consisting  of  the  letters  "S"  and  "C,  implying  substitutes  or  complements, 
respectively. 

Selecting  Utilities/Table  puts  the  user  in  a  window  where  half  of  the  factors  may  be  edited 
(given  the  table's  symmetry,  the  other  half  are  determined  automatically)  (Table  B-6).  In  the 
WMPM  the  determination  of  the  complement/substitute  relationship  between  two  measures 
was  determined  based  on  the  following: 

1)  Do  the  measures  affect  the  same  sectors?  If  No...substitutes 

2)  Do  the  measures  affect  any  of  the  same  waste  components?  If  No...substimtes 

If  Yes,  is  it  only  one  waste  component? 

If  No,  is  there  one  principal  waste  component 

that  both  measures  affect?  If  N0...G0  to  4). 

3)  Do  the  measures  affect  the  same  portion 
B-6 


Table  B-5 

Evaluation  formulae  options  —  waste  management  policy  model 


1 .   2 .   3 .   4 .   Help  Return 

Set  to  'Substitutes  with  remainder  complements.' 


Evaluation  Formulae. 


Available  methods  for  evaluating  policy  effects: 


Sif  (@tri 


Sif  {@tri 


@if {@abs 
LASTEFFE 


Note: 


Substitutes  with  remainder  complements:  eff- 
ectiveness of  complementary  policy  reduced  by 
diversion  "so  far". 

Substitutes  with  perfect  complements:  each 
complementary  policy  is  additive. 
Substitutes  only:  policies  are  never  additive. 
Complements  only:  policy  effects  are  additive. 

Complementary  Policy  Factors  are  always 
applied,  regardless  of  formula  chosen. 


of  the  one  waste  component? 

If  Yes,  is  their  combined  effect  additive? 


If  No.. .complements 

If  Yes.. .complements 
If  No...substimtes 


4)    In  general,  do  the  measures  affect  the  same 
portions  of  the  waste  components? 

If  Yes,  is  their  combined  effect  additive? 


If  No...complements 

If  Yes...complements 
If  No...substimtes 


The  user  may  reset  the  complement/substitute  relationship  between  two  measures  based  on 
other  criteria. 
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Table  B-6 

Complements/substitutes  matrix  —  waste  management  policy  model 


scscssscssssssssss 
cscccsccccsccccccc 
scssssscscscscsssc 
ccssssssscscsssssc 
scssssscsccccsssss 
ssssssssssssssssss 
scsssssssccsssssss 
cccscssscsssssssss 
scssssscsccccsssss 
sccccscscssscscssc 
sssscscscssscsccss 
sccccssscsssssssss 
scsscssscccsssssss 
sccsssssssssssssss 
scsssssssccsssssss 
scsssssssscsssssss 
scssssssssssssssss 


Select  S/C,  press  <enter>  when  done 


Substitute-Complement  Table  -  Symmetric,  but  not  case-sensitive. 

0  1  2  3  A  5  6  7  8  9  10  11  12  13  14  15  16  17  If 
DEPOSIT  SYSTEMS  1 
EDUCATION  PROGR  2 
EXPANDED  BLUE  B  3 
INCREASE  MUNICI  4 
INDUSTRIAL  WAST  5 
LANDFILL  BANS  6 
LANDFILL  TIPPIN  7 
MANDATORY  PROCE  8 
MANDATORY  SOURC  9 
PACKAGING  TAXESIO 
PRODUCT  BANS  11 
PRODUCT  SPECIFI12 
RECYCLED  C0NTEN13 
SUBSIDISED  H0ME14 
USER  CHARGES  15 
VIRGIN  MATERIAL16 
YARD  AND  0RGANI17 
SUBSIDIES  TO  PR18   S   C   C   C 


B2^    Input-Output 

All  disk  operations  are  handled  by  this  sub-menu.  The  items  are  discussed  individually  below. 

Extract 

The  Analyzed  effects  of  combined  measures  may  be  extracted 

By  selecting  Input-OuipialExtractlModel  the  results  may  be  quantitatively  examined  in  terms 
of  tonnes  of  waste  diverted,  results  V/ewed  and  Printed.  This  menu  option  stores  the  extracted 
file  in  a  sub-directory  that  only  the  RESULTS  sub-program  reads. 

The  user  is  prompted  for  a  measure  name  and  description. 

Save 

The  user  may  Save  the  current  settings  of  OPTIONS  if  desired. 
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B^.6    Link 

Link  returns  the  user  to  the  starting  menu  of  the  model. 

The  user  is  warned  if  the  link  would  cause  the  loss  of  modified  data.  That  is,  if  changes  are 
made  and  Save  is  not  executed,  then  the  program  warns  the  user. 


B.2.7    Quit 

Quit  permits  the  user  to  exit  ±e  OPTIONS  sub-program. 

B.3     RESULTS 

Once  measure  groups  have  been  Analyzed  and  Extracted  through  the  OPTIONS  sub-program, 
the  quantitative  effect  of  diverting  wastes  can  be  examined  in  the  RESULTS  sub-program 
(Table  B-7).  The  individual  menu  options  are  discussed  below. 

B3.1    View 

After  Importing  OPTIONS  results  (see  below),  RESULTS  calculates  the  quantity  of  waste 
sent  to  each  waste  management  option,  in  each  sector,  for  all  years  (in  tonnes).  View  provides 
two  options:  Summary  results  for  the  policy(s)  or  a  Comparison  of  the  results  with  the  current 
trend  or  other  policy  results  imported  through  the  Comparison  option  (see  below)  (Table  B-8). 

Since  there  are  a  great  nimiber  of  individual  results  (i.e.,  four  waste  management  options  for 
twenty-two  waste  types,  in  four  sectors  and  two  years),  viewing  the  entire  set  was  deemed  too 
overwhelming  a  task  for  both  the  programmers,  and  the  viewers.  For  detailed  results,  the  user 
is  asked  to  Print  (see  below). 
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Table  B-7 

RESULTS  sub-program  —  waste  management  policy  model 


View   Import   Save  Link  Print  Extract   Compare  Quit 


POLICY  RESULTS  EVALUATOR 


This  spreadsheet  quantifies  the  diversion  scenario 
calculated  in  OPTIONS.  The  costs  and  revenues  resulting 
from  the  scenario  are  also  estimated.  Results  may  be 
viewed  on-screen  or  dumped  to  the  printer. 


23  March  1992 


B3.2  Import 

The  effects  of  individual  or  combined  measures,  analyzed  by  OPTIONS  are  Imported  through 
this  menu  option.  This  data  is  specified  in  percentages.  RESULTS  calculates  the  actual 
physical  quantities  of  waste  by  waste  type,  sector  and  year. 

Import  permits  the  user  to  View  and  Print  all  individual  and  combined  policy  scenarios 
extracted  from  OPTIONS.  The  user  either  gets  the  updated  listing  of  possible  policy 
scenarios  or  chooses  from  the  list  of  policy  options  previously  imported  and  saved  in  the 
RESULTS  sub-program  (the  user  selects  ImporADon  t). 


B33   Save 

There  really  is  not  much  reason  for  the  user  to  Save  the  RESULTS  file.  Since  its  primary 
fimctions  are  Import,  View,  and  Print,  these  can  be  done  quickly,  over  and  over  again. 
However,  the  Save  option  is  provided  since  the  user  may  want  to  Import  now,  and  Print  or 
View  later. 
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Table  B-8 

View  option  of  summary  and  comparison  results  —  waste  management  policy  model 

Summazy  rasalbs : 

Press  FIO  to  Exit 


SCENARIO:    CURRENT  TREND 

1987        1989        1992        2000 
RECYCLING 
Receiv^ïd 
Recycled 
Incineration 
Solid  Waste  Management 
Total  Diversion 

Percent  Diversion  0 

SOLID  WASTE  MANAGEMENT 
Received  for  Disposal      9  075  379 
Incineration 

Landfill  9  075  379    8  798  736    8  596  742    8  349  975 

Sent  to  Recycling 

Percent  Diversion  0  0  0  C 

SUMMARY  -  ALL  WASTE 

Total  Waste  Generated     9  075  379 
Total  Waste  Diverted 
Percent  of  Waste  Diverted  0 
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1 

082 

728 
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1 

924 

150 
91% 

798 

736 

8 

596 

742 

8 

349 

975 

409  200 

9  824  245   10  681  000 

610  464 

1  227  503    2  331  024 

6% 

12%          22% 

CoapaxLaon   ZASults: 


Press  Flu  to  Exit 


COMPARISON:  CURRENT  TREND   vs.       CURRENT  TREND 

1992         2000         1992        2000 
RECYCLING 

Received  for  Recycling 
Recycled 
Incineration 
Landfill 
Total  Diversion 
Percent  Diversion 
SOLID  WASTE  MANAGEMENT 
Received  for  Disposal 
Incineration 
Landfill 

Sent  to  Recycling 
Percent  Diversion 
SUMMARY  -  ALL  WASTE 
Total  Waste  Generated 
Total  Waste  Diversion 
Percent  of  Waste  Diver 


1 
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123 

2 
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055 

1 
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2 
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055 

1 

082 
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1 
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728 
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924 

150 
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1 
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8 
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8 
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742 

8 

349 

975 

8 
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0 

8 

349 

975 
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8 
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0% 

8 
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0 
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10 
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9 
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227 

503 
12% 

2 
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B-11 


BJ.4    Link 

Link  returns  the  user  to  the  starting  menu  of  the  model.  The  user  is  warned  if  the  link  would 
cause  the  loss  of  modified  data.  That  is,  if  changes  are  made  and  Save  is  not  executed,  then 
the  program  warns  the  user. 


BJ.5    Print 

Four  Print  options  are  provided  in  the  WMPM  and  are  discussed  below.  For  each  option,  the 
user  is  asked  if  output  should  be  directed  directly  to  the  printer  or  to  a  file. 

All  output  is  formatted  by  the  Lotus  add-in  program  Allways.  The  program  assumes  that 
Allways  has  been  correctly  configured  for  the  printer  available. 


Diversions 

Detailed  tables  of  the  raw  percentages  calculated  by  OPTIONS  are  printed  This  takes  the 
place  of  a  print  function  in  OPTIONS.  The  output  is  approximately  two  letter-size  pages  long. 


Results 

Detailed  tables  of  the  actual  quantities  going  to  each  waste  management  option  for  each  waste 
stream,  sector,  and  year  are  printed.  The  output  is  ^proximately  ten  pages  long. 


Summary 

This  output  is  identical  to  the  four  screens  shown  by  the  View  menu  choice.  It  requires  two 
pages  to  print. 


Comparison 

This  output  is  identical  to  the  four  screens  shown  by  the  View  menu  Comparison  option.  It 
requires  two  pages  to  print 
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BJ.6    Extract 

Extract  extracts  the  combined  policies  scenario  Imported  into  RESULTS  to  a  disk  file  for 
Comparison  with  other  WMPM  OPTIONS  policy  analysis  (see  below).  By  selecting  Extract 
the  results  may  be  quantitatively  examined  in  terms  of  tonnes  of  waste  diverted  with  other 
model  results.  This  menu  option  stores  the  extracted  file  in  a  sub-directory  that  only  the 
RESULTS  sub-program  reads. 


BJ.7    Compare 

The  effects  of  combined  measures,  analyzed  by  RESULTS  and  Extracted  are  imported 
through  Compare  for  comparison  with  the  Intoned  policy  results.  Typically  this  is  the 
current  trend  on  which  all  policy  scenarios  are  applied.  However,  the  user  may  choose  any 
Extract&d  results  for  comparison. 

The  user  Imports  the  policy  Extracted  from  RESULTS  for  comparison.  The  user  either  Gets 
the  updated  listing  of  possible  Extracted  policy  results  or  chooses  from  the  list  of  policy 
results  previously  Extracted  and  Saved  in  the  RESULTS  sub-program  (the  user  selects 
Cony)are\Don't). 


BJ.8    Quit 

Quit  permits  the  user  to  exit  the  RESULTS  sub-program. 

B.4    Tutorial 

The  Tutorial  option  of  MENU.WKl  provides  a  brief  overview  of  the  objective  and  function 
of  the  model. 
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B.5     Install 

Upon  retrieving  MENU.WKl  for  the  first  time  the  user  must  run  the  Install  option  to  create 
and  verify  the  location  of  the  program  and  sub-directories.  If  the  user  has  previously  used  and 
saved  the  WMPM,  the  Install  option  does  not  have  to  be  invoked. 


B.6     Quit 

The  Quit  option  allows  the  user  to  leave  the  model  and  return  to  LOTUS  1-2-3,  version  22. 
The  user  must  leave  the  model  to  exit  LOTUS  1-2-3. 
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Appendix  C      Detailed  scenario  results 


Cuirent  trend C-1 

Ontario's  waste  reduction  action  plan C-17 

Economic  measures  scenario C-33 

Regulatory  measures  scenario C-49 

Selected  combination  of  economic  and  regulatory  measures  scenario C-65 

Individual  measures C-81 


NOTE:  In  the  following  tables  two  costs  are  presented.  Waste  Management  Costs 

and  Policy  Implementation  Costs  (incremental  program  costs).  Total  waste 
management  costs  equal  the  sum  of  Waste  Management  Costs  plus  total 
Policy  Implementation  Costs  for  each  scenario. 


Current  trend 


c- 1 
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Waste  Diversion  Perocntages  by  Sector  and  Cgmpmrnt 


1992 


2000 


RitiHmtial 


Rednctioa    Reaae     Recyde    Landfill  Rednctiao    Reue     Recyde    Laodfill 


ONP 

HnePi^>er 

Boxboaid 

OCC 

Kfixed  Paper 

Magazines 

Telq>booe  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Alominiuni  f^j"<.  Foil 

Implate,  Steel  Cans 

White  Goods 

Used  lues 

Yard  Waste 

Food  Waste 

Wood  Waste 

CoQstmction/Deniolition  Waste 

Disposable  Diapers 

Foandiy  Sands 

Asphalt  ' 

Other 


g% 


9% 
1% 

-14% 

30% 
-26% 


2% 
8% 


74% 

18%            8% 

25% 

75% 

20% 

80% 

1% 

99% 

100% 

9% 

91% 

9% 

82%^           9% 

31% 

68% 

2% 

6% 

107% 
100% 

-74% 

28% 

42% 

34% 

74% 

52% 
100% 
100% 

-16% 

21% 

••   77% 

■   5% 

2% 

90% 
100% 
100% 

16% 

85% 

15% 

100% 

100% 

100% 

86% 

T)c 

50% 

50% 

50% 

50% 

2% 

98% 

100% 

28% 

72% 

34% 

57% 

46% 

52% 

41% 

133% 

100% 

35% 

31% 

82% 

34% 

100% 

100% 

57% 

38% 

7% 

77% 

100% 

100% 

85% 

1C0% 

100% 

100% 

1992 


2000 


la 


Redoctiaa    Renae     Recycle    iDana--    TjnrifiTI  Rednctiaa    Reaae     Recycle    Indner-    Landfill 


ONP 

8% 

32% 

60% 

Rne  Paper 

11% 

12% 

77% 

Boxboard 

1% 

99% 

OCC 

1% 

30% 

69% 

Kfixed  Paper 

19% 

81% 

Magazines 

1% 

99% 

Telephcae  Books 

9% 

91% 

Glass  Containers 

2% 

21% 

77% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

Composite  Packaging 

100% 

Alumirriuiii  Cans,  Foil 

22% 

37% 

41% 

ImplatE,  Steel  Cans 

-57% 

37% 

120% 

White  Goods 

100% 

Used  Tires 

/ 

16% 

84% 

Yard  Waste 

2% 

98% 

Food  Waste 

1% 

18% 

81% 

Wood  Waste 

1% 

12% 

87% 

Coostmction/Dcinolition  Waste 

34% 

25% 

41% 

Disposable  Diapers 

15% 

85% 

Fbondiy  Sands 

5% 

1% 

94% 

Asphalt 

100% 

Other 

100% 

5% 
29% 
-2% 
-2% 
-2% 
-1% 

9% 

-77% 

26% 
-48% 

-2% 
-1% 
-2% 
-2% 
42% 
15% 
10% 


30% 
20% 


51% 
18% 


20% 
40% 

36% 
42% 

62% 

29% 
20% 
37% 

27% 


65% 

51% 

102% 

51% 

84% 

101% 

91% 

80% 

137% 

100% 

38% 

106% 

100% 

40% 

101% 

73% 

81% 

22% 

8S% 

62% 

100% 

100^ 
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Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


Soiid  WutB  ManagemEffi 


Recycle    loaaer-    Landfill    Recycle 
alion       _.     __    .  _    .       , 


Incâjxcr-    T-tvffin 


ONP 

Fine  Paper 

Boxboard 

OCC 

MixedPaper 

Magazines 

Tdephaoe  Books 

Glass  Containeis 

Plastic  (ngid  and  film) 

ComposilB  Packaging 

Ahummnni  Cans,  Foil 

Tuiplalr,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

CoastroctiooyDeniolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100%. 

100% 

100% 

100% 

100% 

100% 

100% 

100% 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


Recyduig 


Recycle    Indser- 
atiCD 


Tjmrffm    Recycle    IzKiner-    i  jM«Hïn 


ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

S« 

Mixed  Paper 

96% 

4% 

96% 

4« 

Magazines 

92% 

8% 

92% 

8« 

Telephone  Books 

92% 

8% 

92% 

8« 

Glass  Coniainen 

92% 

8% 

92% 

8« 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8« 

Alumininm  <^'"'».  FoU 

100% 

100% 

Tinp?»"^,  itw-i  fans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foondry  Sands 

92% 

8% 

92% 

8« 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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1987 


1989 


1992 


RESIDENTIAL 


INDUSTRIAUCOMMERCIAL/INSTmrnONAL  QCT) 


Generation 
Reduction 
Reuse 
Recycled 
Incineration 
Landfill 
Total  Diversion 
Percent  Diversion 


241  693 


564  750 


1987 


1989 


1992 


RECYCLING 


Received 

Recycled 

Incineration 

Landfill 

Total  Diversion 

Percent  Diversion 


504  498 
474  255 

30  243 

474  255 
94% 


1328  934 
1  214  552 

114  382 
1  214  552 
91% 


SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

Landfill 

Sent  to  Recycling 

Percent  Diversion 


0% 


0% 


0% 


SUMMARY  -  AUL  WASTE 


2000| 


Generation 

Reduction 

Reuse 

Recycled 

Landfill 

Total  Diversion 

Percent  Diversion 

3  915  076 

3  915  076 
0% 

4  053  200 
9  475 

232  562 
3  811163 
242  037 
6% 

4  231  989 
87  329 

649  802 
3  494  859 
737  131 
17% 

4  601  053 
90  755 

1  249  966 

3  260  332 
1340  721 
29% 

5  178  308    5  361  000    5  649  671    5  986  861 
126451      75  565 


I  069  924 


178  308 

5  119  307 

4  958  470 

4  841  372 

241693 

691  201 

I  145  489 

0% 

5% 

12% 

19% 

2000| 


2  538  396 
2  319  890 

218  506 

2  319  890 

91% 


9  093  384    8  930  470    8  453  329    8  101  704 


9  093  384    8  930  470    8  453  329    8  101  704 


0% 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Divened 

483  730 

1428  331 

2  486  210 

Percent  of  Waste  Diverted 

0% 

5% 

14% 

23% 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  œSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

S204  745 

$71706 

$133  039 

Incineration 

T.3nrlfill 

$710092 

$710  092 

TOTAL 

$914  836 

$71  706 

$843  130 

INCREMENTAL  POUCY  IMPLEMENTATION 


Cental         Opeating 


Total 


TOTAL  IMPLEMENTATION  COSTS 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$393  487 

$127  085 

$266402 

Incineration 

LandfiU 

$680  555 

$680  555 

TOTAL 

$1  074  042 

$127  085 

$946  957 

INCREMENTAL  POUCY  IMPLEMENTATION 


Capital 


Operating 


Total 


TOTAL  IMPLEMENTATION  COSTS 
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PoUcy  Comparison  Summary:  CURRENT  TREND 


COMPARISON: 


CURRENTTOEND  vs. 


CURRENTTOEND 


1992 


2000 


1992 


2000 


RESIDENTIAL 

, 

Generalion 

4  231989 

4  601  053 

4  231989 

4  601  053 

Reduction 

87  329 

90  755 

87  329 

90  755 

Reuse 

Sent  to  Recycling 

649  802 

1249  966 

649  802 

1249  966 

LandfiU 

3  494  859 

3  260  332 

3  494  859 

3  260  332 

Total  Diversion 

737.131.     _ 

1  340  721 

737  131 

1340721 

Percent  Diversion 

17% 

29% 

17% 

29% 

INDUSTRIAL/COMMEROAL/INSTrrtrnONAL  (LCT) 


Generation 

5  649  671 

5  986  861 

5  649  671 

5  986  861 

Reduction 

126  451 

75  565 

126  451 

75  565 

Reuse 

Sent  to  Recycling 

564  750 

1069924 

564  750 

1069  924 

Incineration 

Landfill 

4  958  470 

4  841  372 

4  958470 

4  841  372 

Total  Diversion 

691  201 

1  145  489 

691  201 

1  145489 

Percent  Diversion 

12% 

19% 

12% 

19% 

1992 


2000 


1992 


2000 


RECYCLING 


Received  for  Recycling 

1328  934 

2  538  3% 

1328  934 

2  538  396 

Recycled 

1  214  552 

2  319  890 

1214  552 

2  319  890 

Incineration 

Landfill 

114  382 

218  506 

114  382 

218  506 

Total  Diversion 

1  214  552 

2  319  890 

1  214  552 

2  319  890 

Percent  Diversion 

91% 

91% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

8  453  329 

8  101  704 

8  453  329 

8  101  704 

Incineration 

Landfill 

8  453  329 

8  101  704 

8  453  329 

8  101  704 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  881660 

10  587  914 

9  881660 

10  587  914 

Total  Waste  Diversion 

1428  331 

2  486  210 

1428  331 

2  486210 

Percent  of  Waste  Diverted 

14% 

23% 

14% 

23% 
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COMPARISON: 


CURRENTTREND  vs. 


CURRENT  TREND 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OF  WASTE  MANACXMENT 


CURRENTTREND        CURRENTTREND 


DIFFERENCE 


Reduction 

Reuse 

Recycling 

$133  039 

$133  039 

Incineration 

Landfill 

$710  092 

$710  092 

TOTAL 

■                        $843  130 

$843  130 

INCREMENTAL  POUCY  IMPLEMENTATION 

CURRENTTREND 

CURRENT  TOEND 

DlFHiRHNCE 

vs. 

vs. 

. 

vs. 

vs. 

vs. 

vs. 

vs. 



vs. 

TOTAL  IMPLEMENTATION  COSTS 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 


CURRENTTREND        CURRENTTREND 


DIFFERENCE 


Reduction 

Reuse 

Recycling 

$266402 

$266402 

Incineration 

Landfill 

$680  555 

$680  555 

TOTAL 

$946  957 

$946957 

INCREMENTAL  POUCY  IMPLEMENTATION 


CURRENTTREND       CURRENTTREND 


DIFFERENCE 


vs. 
vs. 
vs. 
vs. 
vs. 
vs. 
vs. 
vs. 
TOTAL  IMPLEMENTATION  COSTS 
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ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUCm  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


I  SCENARIO: 


CURRENT TREND 


TABLE  1 


I  SUMMARY -ALL  WASTE  TYPES 


Toonci 


1987 


1989 


Tocal  WaftB  GcDCEUed 
Rnndmtisl  and  LCJ 

9093  384 

9  414  200 

9  881660 

10  587914 

Total  Waste  DiTCXted  from 
Lmdfin  and  Tnriiimiriop 

483  730 

1428  331 

2486  210 

Total  WasiB  Seat  to 

9093  384 

8930470 

8  4S3  329 

8  101  704 

Reftimœ  Qoanti^ 

9093  384 

9  414200 

9  829466 

10686675 

Pioporticn  of  Wane  Divoted 

5% 

14% 

23% 

Waste  DiTcned  finam  Laadfin  and 

S« 

15% 

23% 

CostofDiTeniaas 

000*sofl989Dollais 

S133  039 

$266  402 

$710092 

Î680  555 

Total  Waste  Mawigwnmt  Coat 

S843  130 

$946  957 

Coat  of  Policies 
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ANALYSIS  OF  WASTC  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCnON,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


CURRENT TREND 


TABLE  2a 


Waste  Quantities  Generated 


RESIDENTIAL 

Tonnes 


1987 


1989 


1992 


2000 


ONP 

Fine  Paper 

Boxboaid 

OCC 

Mixed  P^)er 

Magazines 

Telephone  Books 

Glass  Containeis 

Plastic  (ligid  and  film) 

Composite  Packaging 

Alumimum  Cans,  Fail 

Implaie,  Steel  Cans 

White  Goods 

Used  lues 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constniction/Demolition  Waste 

Disposable  Diapen 

Foundry  Sands 

Asphalt 

Other 


386  369 

400000 

417  644 

454  066 

71478 

74  000 

77  264 

84  002 

167  201 

173  100 

180736 

196  497 

105286 

109  000 

113  808 

123  733 

57  279. 

59  300 

61916 

67  315 

159474 

165100 

172  383 

187  416 

12  557 

13  000 

13  573 

14  757 

259  350 

268  500 

280  344 

304792 

132911 

137  600 

143  670 

156199 

11012 

11400 

11903 

12  941 

15  841 

16  400 

17  123 

18  617 

72541 

75  100 

78  413 

85  251 

97  945 

101400 

105  873 

115106 

773 

800 

835 

908 

632  099 

654400 

683  266 

742  852 

603  315 

624  600 

652  151 

709  024 

45  109 

46  700 

48  760 

53  012 

11  108 

11500 

12  007 

13  054 

107  217 

111000 

115  896 

126  003 

966  212 


1000300 


1044424 


1135  506 


TOTAL 


3  915  076 


4  053  200 


4  231989 


4601053 


Total  Rrarimtinl  Waste  Diverted  from 
Solid  Waste  ManagecEnt  Stieam 

^opanian  of  Residential  Waste 
Divoted  from  Ijtnrifm  and  Incineiatian 


242037 


6% 


17% 


1340721 


29% 
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ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTTON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


CURRENT TREND 


TABLE  2b 


Redaction 


RESIDENTIAL 

Tonnes 


1987 


1989 


2000 


ONP 

32  644 

34  066 

Fine  Paper 

Box  board 

OCC 

Mixed  Paper 

_ 

Magazines 

Telephone  Books 

12S0 

1365 

Glass  Containers 

3  744 

5  292 

Plastic  (rigid  and  film) 

-19410 

-114951 

Composite  PacJcaging 

Aluminium  Cans,  Foil 

5188 

6332 

Tinplate.  Steel  Cans 

-20687 

-13  849 

White  Goods 

Used  Tires 

Yard  Waste 

2369                  16  800 

38  400 

Food  Waste 

7106                  50400 

115  200 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

17  400 

18  900 

Foundry  Sands 

Asphalt 

Other 

Tocal  Residential  Waste  Reduced 

9  475 

87  329 

90  755 

0% 

2% 

2"^ 

Piopartiao  of  Total  Waste  Stream 

0% 

1% 

1% 

Waste  DireitBd  tliroagh  Réduction  as  a 

Proportion  of  Waste  Sent  to  LandfiQ 

0% 

1% 

17. 

and  Indnezation  in  1987 
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ANALYSIS  OF  WASIB  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SŒNARIO: 


CURRENT  TREND 


TABLE  2c 


Reose 


RESIDENTIAL 

Tonnes 


1987 


1989 


2000 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  Paper                                                                           

_  .....    ._ 

Magazines 

Tel^bone  Books 

Glass  Containers 

Plasnc  (rigid  and  film) 

Coraposiic  Packaging 

AUummam  Cans,  Foil 

Tinplare.  Steel  Cans 

While  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constraction/Deinolition  Waste 

Disposable  Diapers 

Foaadry  Sands 

Asphalt 

Other 

Total  Readential  Waste  Reued 

- 

Proportion  of  Total  Wane  Sneam 

Waste  Diverted  through  Rense  as  a 

Proportion  of  Waste  Sent  to  Landfill 

andlncinezationin  1987 
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ANALYSIS  OF  WASTE  FLOWS  ©J  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SŒNARia 


CURRENT TREND 


TABLE  2d 


Recycling 


RESIDENTIAL 

Tonnes 


1987 


1989 


2000 


Xocal  Reàdentùl  Wane  Seat 
Waste  Actually  Recycled 

Ptiyottion  of  Resfleiitial  Waste  Sticaui 


Ptopartion  of  Total  Waste  Sncam 

Waste  Diveited  tfaiDoghRetise  as  a 
PropoKion  of  Waste  Seat  to  I  jpidfïïl 
and  t"""'Tiiiirm  in  19S7 


247  804 
232562 


6% 


696  370 
649  802 


15% 


2% 


3% 


7% 


7% 


ONP 

155  900 

307  800 

390000 

Fine  Paper 

19  365 

42  100 

Boxboaid 

36  150 

98  235 

OCC 

830 

1200 

2  800 

Mixed  Paper 

._.....,. 

Magazines 

260 

14964 

52  675 

Telephone  Books 

750 

1185 

5000 

Glass  Containers 

31000 

87  000 

140000 

Plastic  (rigid  and  film) 

1030 

8690 

64  100 

Composite  Packaging 

Aluminium  Cans,  Foil 

3  130 

4820 

6600 

Tinplatc,  Steel  Cans 

16  140 

58  000 

70  000 

White  Goods 

UscdTiies 

Yard  Waste 

38  764 

142769 

425  050 

Food  Waste 

14427 

50120 

Wood  Waste 

Constniction/DemoUtion  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

1346  680 
1  249  966 


27% 


12% 


14% 
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ANALYSIS  OF  WASIE  FLOWS  IN  ONTARIO 

WASIE  DIVERSION  IHROUCa  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


CURRENT  TREND 


TABLE  3a 


WiKtff  I'jpnntififf»  fî^iu'i  vlni 


ONP 

164207 

170000 

179154 

189  846 

RnePJçcr 

347732 

360000 

379385 

402028 

Boxboaid 

322521 

333900 

351879 

372  881 

OCC 

425972... 

441000 

464  746 

492  484 

Mixed  Paper 

76  694 

79  400 

83  675 

88  669 

123  252 

127600 

134471 

142496 

Tdephooe  Books 

7051 

7300 

7693 

8152 

Glass  Contaiiieis 

59  404 

61500 

64  812 

68  680 

Plastic  (rigid  and  film) 

98  814 

102300 

107  808 

114243 

Composite  Packaging 

Aliiminiom  Cans,  Foil 

16131 

16  700 

17  599 

18650 

Tinplate,  Steel  Cans 

23  762 

24  600 

25  925 

27  472 

White  Goods 

Used  Tires 

85  001 

88  000 

92  738 

98  273 

Yard  Waste 

106  251 

110000 

115923 

122842 

Food  Waste 

473302 

490000 

516  385 

547204 

Wood  Waste 

1390638 

1439700 

1517223 

1607775 

Constraction/Demolition  Waste 

125184 

129600 

136  579 

144730 

Disposable  Diapos 

7727 

8000 

8431 

8934 

Foondiy  Sands 

343  868 

356000 

375169 

397  561 

A^halt 

Other 

980797 

1015400 

1070076 

1 133  941 

TOTAL 


5178308 


5361000 


5649671 


Total  ICI  Waste  DiTencd  fiom 
Solid  Waste  Manageamt  Sizeam 

Piupuition  of  ICI  Waste  DiTCAcd 

£[1QQJ  LjOldfill  and  Im^Ti^rmti/m 


241693 


5% 


691201 


12% 


1145  489 


19« 


C-  13 
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Results:  CURRENT  TREND 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SŒNARia 


CURRENT  TREND 


TABLE  3b 


Redoctm 


INDUSTRIAL/DOMMERCIAIVINSTITUTIONAL 
Tonnes 


1987 


1989 


1992 


2000 


ONP 

14  154 

9846 

Rne  Paper 

41318 

116  169 

Box  board 

3184 

-6119 

OCC 

3846 

-8616 

VfixedPaper 

-1451 

Magazines 

1401 

-2104 

Telqjhone  Books 

685 

745 

Glass  Containeis 

1412 

Plastic  (rigid  and  film) 

-15  552 

-88057 

Composite  ParJfaging 

Alununium  Cans,  Foil 

3  939 

4  830 

Tuiplate.  Steel  Cans 

-14675 

-13  128 

White  Goods 

Used  Tires 

-2227 

Yard  Waste 

1923 

-1158 

Food  Waste 

4385 

-9796 

Wood  Waste 

13  923 

-26625 

Constniction/Deniolition  Waste 

46  079 

60  330 

Disposable  Diapers 

1260 

1365 

Foundry  Sands 

19169 

41561 

Asphalt 

Other 

Tool  ICI  Waste  Reduced 


Pjopoitioa  of  ICI  WuiB  Stream 


PiuiXAtiuu  of  Toisl  Waste  Sucaiu 


Waste  Diverted  ttaroogh  Redaction  as  a 
Proportion  of  Waste  Sent  to  Tjmrifiïl 
and  Tnuiifjatinn  in  1987 


126  451 


2% 


1« 


1« 


75565 


1% 


1% 


1% 


C-  14 
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Results:  CURRENT  TREND 
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ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


CURRENT  TTŒND 


TABLE  3c 


Reose 


INDUSTlUAL/COMMERCIAL/INSTTTUnONAL 

Tonnes 


1987 


1989 


1992 


2000 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  P^xr 



Magazines 

Telq)hone  Books 

Glass  Concaineis 

Plasnc  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tmplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constniction/Den»lition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Tocal  ICI  Waste  Reused 

PiDpaRion  of  ICI  Waste  Stream 

Piupmtion  of  Total  Waste  Stream 

Waste  Divensd  through  Retise  as  a 

Propaition  of  Waste  Sent  to  Lœdfin 

C-  15 


Sfiiircr!  Wa.«tr  Manaffrtnr.nt  Policv  Mndd 


03-Dec-91 


Results:  CURRENT  TREND 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SŒNAKIO: 


CURRENT  TREND 


TART. F  3d 


Recjrcling 


INDUSTRL\L/OOMMERCIAIVINSTTrUTIONAL 

Tonnes 


1987 


1989 


ONP 

57  000 

57  000 

57  000 

Fine  Paper 

30  000 

45  737 

81289 

Boxboaid 

OCC 

110300 

138  300 

250500 

Mixed  Paper 

15  700 

15  700 

Magazines 

Telq5h<me  Books 

Glass  Containers 

16  800 

13  400 

13  400 

Plastic  (rigid  and  film) 

11620 

45  700 

Composite  Packaging 

Alumimum  Cans,  Foil 

5  434 

6  445 

6  679 

TmpUte,  Steel  Cans 

60 

9  512 

11480 

White  Goods 

Used  Tires 

6  100 

14  700 

61400 

Yard  Waste 

Food  Waste 

30  000 

95  450 

159  768 

Wood  Waste 

188  000 

328  000 

Coastmction/Demolition  Waste 

1000 

34  100 

53  200 

Disposable  Diapers 

Foundry  Sands 

2600 

107  600 

Asphalt 

Other 

Tool  ICI  Waste  Sent  to  RecycUng 

256  694 

632  564 

1  191  716 

Waite  Actnally  Recycled 

241693 

564  750 

1069  924 

Piopaxtian  of  IQ  Waste  Stream 

5% 

10% 

18% 

Pnjpcxlian  of  Total  Waste  Stream 

3% 

6% 

10% 

Waste  Diverted  through  Recycling  as  a 

Proportion  of  Waste  Sent  to  Landfill 

3% 

6% 

12% 

andfacincfaiionin  1987 

Smirce:  Waste  ManamtmRnt  Policv  Mndel 


Ontario's  waste  reduction  action  plan 
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03-Dec-91 


Divemon  Paiamettis:  ONTARIO'S  WASTE  lŒDUCTION  ACTTON  PLAN  SCENARIO 


?^ 


Waste  Divernon  Percentages  by  Sector  and  Compongit 


1992 


2000 


Resdeniial 


RedDctian    ReoK     Recycle    J  ^nttf^  Rrdnrrnn    Rbob     Recjide    LuidfiH 


ONP 

8% 

77% 

15% 

8% 

88% 

5« 

Rne  Paper 

36% 

64% 

63% 

37% 

Boxboard 

28% 

72% 

60% 

40% 

OCC 

20% 

80% 

37% 

63% 

Mixed  Paper 

100% 

100« 

Magaanes 

20% 

807J 

41% 

59% 

Td^hane  Bcx)ks 

9% 

17% 

74% 

9% 

43% 

48% 

Glass  Containers 

1% 

42% 

57% 

2% 

57% 

41% 

Plastic  (ligid  and  film) 

-14% 

22% 

92% 

-74% 

80% 

94% 

Composite  Packaging 

100^ 

100% 

Almmmuin  Cans,  Foil 

30% 

38% 

31% 

34% 

44% 

22% 

Tinpiaie,  Steel  Cans 

-26% 

85% 

41% 

-16% 

90% 

26% 

White  Goods 

1009J 

100% 

Used  Tires 

2% 

98% 

2% 

98% 

Yard  Waste 

2% 

44%  - 

-  54% 

-  -      -5% 

81% 

14%| 

Food  Waste 

24% 

2% 

74% 

32% 

7% 

61^ 

Wood  Waste 

lOOfi 

100% 

ConstiuctionyDeinolition  Waste 

100« 

100% 

Disposable  Diapers 

27% 

73% 

31% 

69% 

Foondiy  Sands 

100% 

100^ 

Asphalt 

100% 

100^ 

Other 

6% 

94% 

4% 

96% 

1992 


2000 


la 


Rrrinrtinn 


Roue      Recycle    laaaer-  ^J^aadfiU  Rrriirtinn    Reoe 
aiiao 


Recyde 


Uioo 


ONP 

8% 

42% 

50% 

5% 

49% 

Rne  Paper 

11% 

27% 

62% 

29% 

37% 

Boxboaid 

1% 

13% 

87% 

-2% 

24% 

OCC 

1% 

49% 

50% 

-2% 

66% 

Kfixed  Paper 

19% 

81% 

-2% 

18% 

Magazines 

1% 

5% 

94% 

-1% 

10% 

Telephone  Books 

9% 

9% 

82% 

9% 

16% 

Glass  Containers 

2% 

27% 

71% 

30% 

Plastic  (rigid  and  film) 

-14% 

24% 

91% 

-77% 

68% 

Conçosite  Packaging 

100% 

Aluminium  Cans,  Fail 

22% 

40% 

37% 

26% 

42% 

Tmpiate,  Steel  Cans 

-57% 

52% 

105% 

-48% 

60% 

White  Goods 

100%] 

UsedTucs 

'       24% 

76%l 

-2% 

66% 

Yard  Waste 

2% 

12% 

879d 

-1% 

28% 

Food  Waste 

1% 

29% 

70% 

-2% 

47% 

Wood  Waste 

1% 

24% 

75% 

-2% 

35% 

Coastraction/DemoUtion  Waste 

34% 

25% 

41% 

42% 

37% 

Disposable  Diapers 

19% 

81%l 

19% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

Asphalt 

100%J 

Other 

15% 

85% 

14% 

46% 
34% 
77% 
35% 
84% 
91% 
75% 
70% 

109% 

100% 
32% 
88% 

100% 
36% 
73% 
55% 
67% 
22% 
81% 
62% 

100% 
86% 


03-Deo-91 


Diversion  Paraimters:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 
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Waste  Diversion  Percentages  by  Sector  and  Component 


1992 

2UUU 

SnHH  Waitr.  Mmngmimt 

Recycle    Indnrr-    I^andfiTI 

Recycle    Inciner- 

Landfill 

ation 

aliaa 

ONP 

100* 

re 

100% 

Fine  Paper 

KXH 

E 

100% 

Boxboard 

lOM 

( 

100% 

OCC 

icxn 

i 

100% 

Mixed  Paper 

lOOT 

I          .       . 

100% 

Magazines 

lOOT 

100% 

Telqihone  Books 

lOOT 

100% 

Glass  Containers 

looa 

100« 

Plastic  (hgid  and  film) 

1009 

100« 

Composite  Packaging 

1009 

100« 

Aliuniiiiam  Cans,  Foil 

1009 

100« 

Tmplatt,  Steel  Cans 

1009 

100« 

White  Goods 

1009 

100« 

Used  Tires 

1009 

100% 

Yard  Waste 

100« 

. 

100% 

Food  Waste 

100^ 

100% 

Wood  Waste 

100% 

100« 

Consiruction/Demoiition  Waste 

100% 

lOOS 
100« 

Disposable  Diapers 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

1009 

Other 

100% 

100% 

1992 

2000 

Recydijig 

Recyde    Inciiier- 

Landfill 

■Xiao 

atioo 

ONP 

95% 

5% 

95% 

59 

Rne  Paper 

96% 

4% 

%% 

4% 

Boxboard 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

Sit 

Mixed  Paper 

96% 

4% 

96% 

4« 

Magazines 

92% 

8-35 

92% 

8« 

Telq>hone  Books 

92% 

8% 

92% 

8« 

Glass  Containers 

92% 

S% 

92% 

8« 

Plastic  (rigid  and  film) 

100% 

100% 

Coo^xwite  Packaging 

92% 

8% 

92% 

8« 

Alumimum  Cans,  Foil 

100% 

100% 

Tinplate.  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8« 

UsedTnes 

92% 

8% 

92% 

mt 

Yard  Waste 

90% 

10% 

90% 

10« 

Food  Waste 

90% 

10% 

90% 

10« 

Wood  Waste 

88% 

12% 

88% 

I2« 

Construction/Démolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8« 

Foondry  Sands 

92% 

8% 

92% 

8« 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 

C-  19 
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Summary  StansDcs:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


1987 


1989 


1992 


20QQ 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9475 

271  697 

270963 

Reuse 

17 

18 

Recycled 

232  562 

925  045 

1606  351 

Landfill 

3  915  076 

3  811  163 

3  035  230 

2  723  721 

Total  Diversion 

242  037 

1  196  759 

1  877  332 

Percent  Diversion 

0% 

6% 

28% 

41% 

INDUSTIUAL/COMMERCIAL/INSTmjnONAL  qCI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

291601 

230  084 

Reuse 

Recycled 

241  693 

1  018  774 

1706  726 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  339  296 

4  050  052 

Total  Diversion 

241693 

1310  375 

1  936  809 

Percent  Diversion 

0% 

5% 

23% 

32% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504498 

2  123  088 

3  617478 

Recycled 

474  255 

1  943  819 

3  313  077 

Incineration 

Landfill 

30  243 

179  269 

304  402 

Total  Diversion 

474  255 

I  943  819 

3  313  077 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

7  374  526 

6  773  772 

Incineration 

Landfill 

9  093  384 

8  930470 

7  374  526 

6  773  772 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

2  507  134 

3  814  142 

Percent  of  Waste  Diverted 

0% 

5% 

25% 

36% 

C-20 


SoiiTcr:  Waste  Manaffcmrnt  Policv  Modrl 


03-Dec-9! 


Summary  Stansncs:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SŒNARIO 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  C»STS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

S326  700 

$110039 

S216661 

Incineration 

LandfiU 

S619471 

$619471 

TOTAL 

S946  171 

SI  10  039 

$836  132 

INCREMENTAL  POLICY  IMPLEMENTATION           Capital 

Operating 

Total 

MANDATORY  SOURCE  SEPARATION 

INDUSTRIAL  WASTE  AUDITS 

YARD  AND  ORGANIC  WASTE  COLLECTION  PROGRAMS 

$4  987 

$4  987 

EDUCATION  PROGRAMS 

$14  368 

$14  368 

EXPANDED  BLUE  BOX  PROGRAMS 

$8  591 

$8  591 

TOTAL  IMPLEMENTATION  COSTS 

$27  946 

$27  946 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$564  233 

$188  254 

$375  979 

Incineration 

Landfill 

$569  007 

$569  007 

TOTAL 

$1  133  240 

$188  254 

$944  986 

INCREMENTAL  POLICY  IMPLEMENTATION 

Cental 

Opeiaiing 

Total 

MANDATORY  SOURCE  SEPARATION 

INDUSTRIAL  WASTE  AUDITS 

YARD  AND  ORGANIC  WASTE  COLLECTION  PROGRAMS 

$7  895 

$7  895 

EDUCATION  PROGRAMS 

$16  118 

$16  118 

EXPANDED  BLUE  BOX  PROGRAMS 

$13  837 

$13  837 

TOTAL  IMPLEMENTATION  COSTS 

$37  850 

$37  850 

C-  21 


Sourer:  Wa<;If!  Manaormr.nt  Polirv  Mndd 


23-Fcb-92 


PoUcy  Companson  Summary:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


COMPARISON: 


ONTARIO'S  WAST  vs. 


CURRENT  TREND 


1992 


2000 


1992 


2000 


RESIDENTIAL 


Generation 

4  231989 

4  601  053 

4  231989 

4  601  053 

Reduction 

271  697 

270963 

87  329 

90755 

Reuse 

17 

18 

Sent  to  Recycling 

925  045 

1606  351 

649  802 

1249966 

Landfill 

3  035  23a 

2723  721 

3  494  859 

3  260  332 

Total  Diversion 

1  196  759 

1  877  332 

737  131 

1340  721 

Percent  Diversion 

28% 

41% 

17% 

29% 

INDUSTRIAL/COMMERCIAL/INSTrrtrnONAL  (KJ) 


Generation 

5  649  671 

5  986  861 

5  649  671 

5  986  861 

Reduction 

291601 

230084 

126451 

75  565 

Reuse 

Sent  to  Recycling 

1  018  774 

1706  726 

564  750 

1069  924 

Incineration 

Landfill 

4  339  296 

4  050052 

4  958470 

4  841  372 

Total  Diversion 

1310  375 

1936  809 

691  201 

1  145  489 

Percent  Diversion 

23% 

32% 

12% 

19% 

1992 


2000 


1992 


2000 


RECYCLING 


Received  for  Recycling 

2  123  088 

3  617  478 

1328  934 

2  538  396 

Recycled 

1943  819 

3  313  077 

1  214  552 

2  319  890 

Incineration 

Landfill 

179  269 

304  402 

114  382 

218  506 

Total  Diversion 

1943  819 

3  313  077 

I  214  552 

2  319  890 

Percent  Diversion 

92% 

92% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

7  374  526 

6  773  772 

8  453  329 

8  101  704 

Incineration 

Landfill 

7  374  526 

6  773  772 

8  453  329 

8  101  704 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  881660 

10  587  914 

9881660 

10  587  914 

Total  Waste  Diversion 

2  507  134 

3  814  142 

1  428  331 

2  486  210 

Percent  of  Waste  Diverted 

25% 

36% 

14% 

23% 

C-  22 


Sonrrr.:  Wa^te  Manacrr.mcnt  Pnlicv  ModcJ 


23-Feb-92 


PoUcy  Comparison  Summary:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


CX)MPARISON: 


ONTARIO'S  WAST  vs. 


CURRENT  TREND 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

ONTARIO'S  WASTE 

CURRENT  TREND 

DU-i-UKHNCE 

Reduction 

Reuse 

Recycling 

$216661 

$133  039 

$83  623 

Incineration 

LandfiU 

$619  471 

$710  092 

-$90  621 

TOTAL 

$836  132 

$843  130 

-$6998 

INCREMENTAL  POUCY  IMPLEMENTATION 

ONTARIO'S  WASTE 

CURRENT  TTIEND 

OlPWiRliNCE 

MANDATORY  SOURCE  SEPARATION  vs. 

INDUSTRIAL  WASTE  AUDITS  vs. 

YARD  AND  ORGANIC  WASTE  COLLECTION  PRO 

$4  987 

$4  987 

EDUCATION  PROGRAMS  vs. 

$14  368 

$14  368 

EXPANDED  BLUE  BOX  PROGRAMS  vs. 
vs. 

$8  591 

$8  591 

vs. 
TOTAL  IMPLEMENTATION  COSTS 

$27  946 

$27  946 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


2000  COSTS  OF  WASTE  MANAŒMENT 

ONTARIO'S  WASTE 

CURRENT  TREND 

DlhMiKHNCE 

Reduction 

Reuse 

Recycling 

$375  979 

$266402 

$109  577 

Incineration 

LandfiU 

$569  007 

$680  555 

-$111548 

TOTAL 

$944  986 

$946957 

-$1  971 

INCREMENTAL  POUCY  IMPLEMENTATION 

ONTARIO'S  WASTE    CURRENT  TREND 

DIPWiKENOi 

MANDATORY  SOURCE  SEPARATION  vs. 

INDUSTRLU.  WASTE  AUDITS  vs. 

YARD  AND  ORGANIC  WASTE  COLLECTION  PRO 

$7  895 

$7  895 

EDUCATION  PROGRAMS  vs. 

$16118 

$16118 

EXPANDED  BLUE  BOX  PROGRAMS  vs. 
vs. 

$13  837 

S13  837 

vs. 
TOTAL  IMPLEMENTATION  COSTS 

$37  850 

$37  850 

C-23 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASIE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ONTARIO'S  WASTE  REDUCnON  ACTION  PLAN  SCENARIO 


TABLE  1 


NUMMARY  -  ALL  WASTE  TYPES 


Waste  Diverted  6Dm  Landfill  and 

|fyjt»iT»rinn  «l  m  Pnqmrtinn  nf  W«»tp  .Swit 


to  f-Mtirffîn  mvi  lociiicniioii  in  1987 


1987  1989  1992 


2000 


Total  Waste  GeoetaiBd 

Residonial  and  LCJ 

9  093  384 

9414200 

9  881660 

10  587  914 

Total  Waste  Divetted  from 

Landfill  and  Indnentiao 

483  730 

2507134 

3  814  142 

Total  Waste  Sent  to 

Landfill  and  Inrinmitinn 

9  093  384 

8  930470 

7  374  526 

6773  772 

Rrfrifiirr  Quanti^ 

9093  384 

9  414  200 

9829  466 

10686675 

pprnti  I  jTirifin  »nH  Tnrinrratinn 

S% 

2S% 

36% 

s% 


26% 


36% 


Waste  MMitm^nmtti  Old  policy  j 


I  Coats 


Cost  of  DivenicDs 

Cost  of  T  «T^rffin  and  Tn^tw^ttinn 

'  Total  Waste  Management  Cost 
CostofPciicies 


OOO's  of  1989  Dollars 


S216  66I 

$375  979 

$619  471 

$569  007 

$836  132 

$944  986 

$27  946 

$37  850 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SŒNARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ONTARIO'S  WASIE  «EDUCTtOS  ACnON  PLAN  SŒNARIO 


TABLE  2a 


Waste  Quantities  Geoetated 


RESIDENTIAL 

ToiuîâS 


1987 


1989 


1992 


2000 


ONP 

Rne  Paper 

Box  board 

OCC 

Vfixed  Paper 

Magazines 

Telq>hone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  ParJraging 

Aluminium  Cans,  Fcal 

Tmplaie,  Steel  Cans 

White  Goods 

Used  lues 

Yard  Waste 

Food  Waste 

Wood  Waste 

Coastruction/DeinoUtion  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


386  369 

400000 

417  644 

454  066 

71478 

74000 

77  264 

84  002 

167  201 

173  100 

180  736 

196  497 

J05286. 

109  000 

113  808 

123  733 

57  279 

59  300 

61916 

67  315 

159  474 

165100 

172  383 

187  416 

12  557 

13  000 

13  573 

14  757 

259350 

268  500 

280  344 

304  792 

132  911 

137  600 

143  670 

156199 

11012 

11400 

11903 

12  941 

IS  841 

16  400 

17  123 

18  617 

72541 

75100 

78  413 

85  251 

97945 

101400 

105  873 

115  106 

773 

800 

835 

908 

632099 

654  400 

683  266 

742  852 

603  315 

624  600 

652  151 

709  024 

45109 

46  700 

48  760 

53  012 

11108 

11500 

12  007 

13  054 

107  217 

111000 

115  896 

126  003 

966  212 


1000  300 


1044424 


1  135  506 


TOTAL 


3  915  076 


4  053  200 


4  231  989 


4  601053 


Total  Readennal  Waste  Divened  from 
Solid  Waste  MaoageizKat  Stream 


242037 


1196  759 


28% 


1877  332 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  TBROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


ONTARIO'S  WASTE  REDUCn<»J  ACTION  PLAN  SCENARIO 


TABLE  2b 


Reduction 


RESIDENTIAL 
Tonnes 


1987 


1989 


1992 


2000 


ONP 

32  644 

34  066 

Rne  Paper 

Boxboard 

OCC 

NfixedPaper 

-- --  ■  - 

Magazines 
Telephone  Books 
Glass  Containers 

12SD 

3  744 

1365 
5  292 

Plastic  (rigid  and  film) 

-19  410 

-114951 

Composite  Packaging 
Aluminium  Cans,  Foil 
Tlnplate,  Steel  Cans 

S 188 
-20687 

6  332 
-13  849 

White  Goods 

Used  Tires 
Yard  Waste 
Food  Waste 

2369                  16  800 
7  106                157  880 

38  400 
229  595 

Wood  Waste 

Coostrocnon/DemoUtion  Waste 
Disposable  Diapers 

31623 

39  292 

Foundry  Sands 

Asphalt 
Other 

62  665 

45  420 

Total  Resideniial  Waste  Rednced 


Piopattion  of  Residential  Waste  Stream 


Piopcztioii  of  Total  Waste  Stieam 


Waste  Diveited  tliioagh  Redaction  as  a 
Propoition  of  Waste  Sent  to  IjpidfiTI 
firi  Tni  iit^^'ti^^  in  1987 


9475 


0% 


0% 


0% 


271697 


6% 


3% 


3% 


270963 


3« 
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Results:  ONTARIO'S  WASTEREDUCTION  ACTION  PLAN  SCENARIO 
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ANALYSIS  OF  WASTB  FLOWS  IS  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


ONTARIO'S  WASTE  REDUCIKM*  ACTION  VLAN  SCENARIO 


TABLE  2c 


Reose 


RESIDENTIAL 

Tonnes 


1987 


1992 


ONP 

Fine  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Container 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aliunimum  Cans.  Foil 

Tinplate.  Steel  Cans 

White  Goods 

Used  Tues 

17                       18 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constmction/Demc^tion  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

17 

18 

PiupuiUOD  ofReaidnTnal  Wiitc  Stmxn 

0% 

(« 

Propoction  of  Total  Wane  Stream 

0% 

0« 

Waste  DireitBd  through  Reiue  as  a 

Propoitian  of  Waste  Sent  to  Landfin 

0% 

0% 

and  Itidnetationin  1987 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ONTARIO'S  WASIB  VEDUCnON  ACTION  FLAN  SCENARIO 


TABLE  2d 


Recycling 


RESIDENTIAL 
Tonnes 


1987 


1989 


1992 


2000 


ON? 

155  900 

322  499 

397  368 

Fine  Paper 

28  050 

52  576 

Boxboard 

50  609 

118  752 

OCC 

830 

22  879 

45  852 

Mixed  Papa- 

Magazines 

260 

34  767 

77  144 

Telq)bone  Books 

750 

2299 

6  343 

Glass  Containers 

31000 

118  094 

173  734 

Plastic  (rigid  and  film) 

1030 

30  984 

124  217 

Composite  Packaging 

Aluminium  Cans,  Foil 

3  130 

6  585 

8  146 

Tinpktt,  Steel  Cans 

16  140 

66  610 

76  591 

White  Goods 

Used  Tires 

Yard  Waste 

38  764 

297  260 

599  397 

Food  Waste 

14  427 

50  120 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Tocal  Rcsideiitial  Waste  Sent 

247  804 

995063 

1730  240 

Wase  Actually  Recycled 

232562 

925  045 

1606  351 

6% 

22% 

35% 

Pn^xxiion  of  Total  Wane  Stream 

2% 

9* 

15% 

Waste  DireitEd  dBoagh  Reoie  as  a 

3% 

10% 

18% 

and  Indneniion  in  1987 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTTON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


KXNARIO: 


ONTARIO'S  WASTE  SEDUCTKfS  ACTION  FLAN  SCENARIO 


TABLE  3a 


WaaeQnaalitiesGeneraied 


INDUSTTUAL/COMMERCIAIVINSTTTUTTONAL 

Tonnes 


1987 


1992 


2000 


ON? 

Fine  Paper 

Boxboaid 

OCC 

K£xed  Paper 

Magazines 

Tel^faone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Cooçosi  te  Packaging 

Alomimuni  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tuts 

Yard  Waste 

Food  Waste 

Wood  Waste 

Coostzuction/Deniolition  Waste 

Disposable  Diapeis 

Foundry  Sands 

Asphalt 

Other 


164  207 
347  732 
322521 
_.  425  972 
76  694' 
123  252 
7  051 
59  404 
98  814 

16  131 
23  762 

85  001 
106  251 
473  302 
1390638 
125184 
7  727 
343  868 

980797 


170000 
360000 
333  900 
441000 

79  400 

127600 

7  300 

61500 
102300 

16  700 
24  600 

88  000 
110000 
490000 
1  439  700 
129  600 
8000 
356  000 

1015  400 


179154 
379  385 
351879 
464  746 
83  675 
134471 

7  693 
64  812 

107  808 

17  599 
25  925 

92  738 

115  923 

516  385 

1517  223 

136  579 

8  431 
375169 

1070076 


189  846 
402028 
372  881 
492484 

88  669 

142  496 

8152 

68  680 
114243 

18  650 
27  472 

98  273 
122  842 
547  204 
1607  775 
144  730 
8  934 
397  561 

1  133  941 


TOTAL 


5  178  308 


5  361000 


5  649  671 


5  986  861 


Tool  ICI  Waste  DiveitBd  from 
Solid  Waste  Mmagement  Stream 

Piupmtion  of  Id  Waste  Diveiled 


241693 


5% 


1310  375 


23% 


1936  809 


32% 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUCT  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ONTARIO'S  WASIE  REDUCIK»*  ACTION  FLAN  SCENARIO 


TABLE  3b 


Redncdoo 


INDUSTRIAL/OOMMEROAL/INSTrnJTIONAL 
Tonnes 


1987 


2000 


ONP 

14  154 

9846 

Fine  Papa 

41318 

116169 

Boxboaid 

3184 

-6119 

occ 

3846 

-8616 

Kfixed  Paper 

. 

-1451 

Magazines 

1401 

-2104 

Tdcphone  Books 

685 

745 

Glass  ContaineTS 

1412 

Plastic  (rigid  and  film) 

-15552 

-88  057 

Composite  Packaging 

Aluminium  Cans,  Foil 

3  939 

4830 

Tinplate.  Steel  Cans 

-14675 

-13  128 

White  Goods 

Used  Tires 

-2227 

Yard  Waste 

1923 

-1158 

Food  Waste 

4385 

-9796 

Wood  Waste 

13  923 

-26  625 

Coosiruction/Demolition  Waste 

46079 

60  330 

Disposable  Dia^xis 

1619 

1668 

Foundry  Sands 

19169 

41561 

Asphalt 

Other 

164  792 

154  216 

Total  Id  Waste  Redoced 

291601 

230084 

Piopaition  of  ICI  Wafle  Stream 

5% 

4% 

Piopoction  of  Total  Waste  Stream 

3% 

2« 

Waste  DiretiBd  tfarough  Redaction  as  a 

Plopaitian  of  Waste  Sent  ID  Lasdfin 

3« 

3« 

and  Indnemrinn  in  1987 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTB  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ONTARIO'S  WASTE  ttEUVCnON  ACIION  FLAN  SCENARIO 


TABLE  3c 


Reuse 


INDUSnUAL/OOMMERCIAL/INSTmrnONAL 
Tonnes 


1987 


1989 


1992 


2000 


ONP 

FineP^jer 

Boxboaid 

OCC 

Kfixed  Paper 

,  ...    ^,.  .   . 

Magazines 

Telqjhone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tmplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Démolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Tocal  ICI  Waste  Retued 

PiDpation  of  ICI  Waste  Stream 

Pnqiactiao  of  Total  Waste  Stream 

Waste  Divotcd  tfaroDgh  Reose  as  a 
Propottion  of  Waste  Seu  to  Landfill 
and  Inondation  in  1987 
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Results:  ONTARIO'S  WASTE  REDUCTION  ACTION  PLAN  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTTON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


ONTARIO'S  WASTE  VEDVCnON  ACTION  PUVN  SCENARIO 


TABLE  3d 


Recycling 


INDUSTTUAL/COMMERCIAL/INSTmjnONAL 

Tonnes 


1987 


1992 


2000 


ONP 

57  000 

75  036 

92  363 

Fine  Paper 

30  000 

102011 

147  774 

Box  board 

44  284 

90  960 

OCC 

110300 

228  628 

327  434 

Mwed  Paper 

.   -.    -       ... 

15  700 

15  700 

Magazines 

6  654 

14  460 

Telephone  Books 

722 

1300 

Glass  Containers 

16  800 

17  325 

20  365 

Plastic  (rigid  and  film) 

25  680 

77  205 

Composite  Packaging 

Aluminium  Cans,  Foil 

5  434 

7  084 

7787 

Tinplaie,  Steel  Cans 

60 

13  460 

16  532 

White  Goods 

Used  Tires 

6100 

22  309 

65  212 

Yard  Waste 

13  452 

33  790 

Food  Waste 

30  000 

152  101 

258  282 

Wood  Waste 

366  881 

557  273 

Constniction/Demolition  Waste 

1000 

34  100 

53  200 

Disposable  Diapers 

Foundry  Sands 

2600 

107  600 

Asphalt 

Other 

Total  Id  Wmic  Sent  to  Recycling 

256  694 

1128  025 

1887  238 

Waste  AcmaUy  Recycled 

241693 

1018  774 

1706  726 

Propoition  of  ICI  Waste  Stream 

5% 

18% 

29% 

3% 

10% 

16% 

Waste  Divened  tfaroogh  Recyding  as  a 

Proportion  of  Waste  Sent  to  Landfill 

3% 

11% 

19% 

and  Indnmirinn  in  19S7 
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Divcision  PaianiEtcis:  ECONOMIC  MEASURES  SCENARIO 
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Waste  Diversion  Percentages  by  Sector  and  Conqxment 


2000 


Residential 


Redoctiaa    Reose      Recycle    I.«nrifi11  Rednctioa    Reasc      Recycle    T.«nHfin 


ON? 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (hgid  and  film) 

Conrposite  Paclcaging 

Aluminium  Cans,  Foil 

Tinplale,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

WoodWase 

Constraction/Demolidon  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


8% 


9% 

1% 
-14% 
11% 
30% 
-26% 


25% 
19% 


30% 


78% 

14% 

8% 

34% 

66% 

35% 

65% 

40% 

60% 

100%! 

16% 

84% 

17% 

74% 

9% 

63% 

35% 

2% 

22% 

92% 

-74% 

7% 

82% 

21% 

55% 

15% 

34% 

97% 

30% 

lOWc 

-16% 

22% 

78% 

21% 

54% 

27% 

2% 

78% 
100^ 
100% 

32% 

70% 

43% 

\(xn 

95% 

5% 

88% 

59c 

59% 

41% 

64% 

36% 

68% 

32% 

100% 

37% 

63% 

46% 

45% 

74% 

24% 

80% 

93% 

10% 

69% 

53% 

13% 

98% 

18% 

100^ 

14% 

86% 

57% 

16% 

7% 

61% 

lOO^J 

100% 

57% 

100% 

100^< 

95% 

1992 


2000 


Id 

Redoctiaa    Reuse 

Recycle    laoner- 
atico 

T  jndfiTI  Redoctiaa    Reose 

Recycle    lociner- 
atioo 

Landfill 

ONP 

8% 

43% 

49% 

5% 

48% 

47% 

Rne  Paper 

11% 

24% 

65% 

29% 

35% 

36% 

Boxboard 

1% 

10% 

89% 

-2% 

15% 

86% 

OCC 

1% 

60% 

39% 

-2% 

79% 

22% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

1017< 

Telephone  Books 

9% 

8% 

83% 

9% 

17% 

73% 

Glass  Containers 

2% 

45% 

53% 

60% 

40% 

Plastic  (rigid  and  film) 

-14% 

20% 

94% 

-77% 

63% 

IH% 

Composite  Packaging 

8% 

S% 

87% 

15% 

7% 

78% 

Aluminium  Cans,  Foil 

22% 

45% 

32% 

26% 

50% 

24% 

Tinplate,  Steel  Cans 

-57% 

60% 

97% 

-4«% 

76% 

72% 

White  Goods 

1009S 

100% 

Used  Tires 

35% 

65% 

-2% 

68% 

34% 

Yard  Waste 

11% 

89% 

19% 

81% 

Food  Waste 

13% 

18% 

69% 

24% 

29% 

47% 

Wood  Waste 

1% 

21% 

78% 

-2% 

33% 

69% 

Construction/Demolition  Waste 

34% 

27% 

40% 

42% 

38% 

20% 

Disposable  Diapers 

23% 

77% 

27% 

73% 

Foundry  Sands 

7% 

1% 

92% 

15% 

27% 

58% 

Asphalt 

100% 

100« 

Other 

5% 

95% 

5% 

95% 
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Diversion  Parametcis:  ECONOMIC  MEASURES  SCENARIO 


Page  2 1 


Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


Solid  Waste  Management 


Recycle    lociner-    i-imrifiii    Recycle    Indner-    l-nnrifill 
aticD  ation 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  P^jer 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (ligid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

llnplate.  Steel  Cans 

White  Goods 

UsedTiies 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


100% 

100% 

100% 

100% 

100%| 

100% 

100% 

100%^ 

100% 

lOO^cj 

100% 

100% 

100% 

100% 

100% 

100% 

100^ 

100% 

100% 

100% 

100% 

100% 


100% 
100% 
100% 
100% 
100%, 
100% 
100% 

100%! 

100% 
100% 
100% 
100% 
100% 

100%! 

100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


Recycling 


Recycle    Inciser- 
ation 


T-Mirifill 


Recycle     iDascr- 
atioD 


IjmHfin 


ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

S« 

Mixed  Paper 

96% 

4% 

96% 

4« 

Magazines 

92% 

8% 

92% 

8« 

Telqjhone  Books 

92% 

8% 

92% 

i% 

Glass  Containers 

92% 

8% 

92% 

89! 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8« 

Aluminium  Cans.  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

UsedTiies 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Consnruction/Demolinon  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8« 

Other 

92% 

8% 

92% 

8% 
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Summaiy  Stansncs:  ECONOMIC  MEASURES  SCENARIO 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9475 

392  075 

461848 

Reuse 

Recycled 

232  562 

880293 

1541216 

LandfiU 

3  915  076 

3  811  163 

2  959  621 

2  597  989 

Total  Diversion 

242  037 

1  272  368 

2  003  064 

Percent  Diversion 

0% 

6% 

30% 

44% 

INDUgTRIAL/COMMERCIAL/INSTITLrnONAL  (LCI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

261622 

314  541 

Reuse 

Recycled 

241  693 

959  258 

1  591  173 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  428  790 

4  081  147 

Total  Diveision 

241  693 

1220  881 

1  905  714 

Percent  Diversion 

0% 

5% 

22% 

32% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

2  001  824 

3411011 

Recycled 

474  255 

1  839  551 

3  132  389 

Incineration 

Landfill 

30  243 

162  272 

278  622 

Total  Diversion 

474  255 

1839  551 

3  132  389 

Percent  Diveision 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

LandfiU 

Sent  to  Recycling 

Percent  Diversion 

9  093  384 
9  093  384 

0% 

8  930  470 

8  930  470 

0% 

7  388  411 

7  388411 

0% 

6  679  136 
6  679  136 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

2493  249 

3  908  778 

Percent  of  Waste  Diverted 

0% 

5% 

25% 

37% 
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SoiiTcr.!  Waste  Manaffp.mrnl  Policv  Model 


Summary  Stanstics:  ECONOMIC  MEASURES  SCENARIO 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

.    Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$314  514 

$129469 

$185  045 

Incineration 

Landfill 

$620  637 

$620637 

TOTAL 

$935  151 

$129469 

$805  682 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Opecatmg 

Total 

INCREASE  MUNICIPAL  FUNDING 

$35  362 

$35  362 

SUBSIDIES  TO  PRODUCERS 

$3  867 

$3  867 

DEPOSIT  SYSTEMS 

LANUI-ILl  riPPlNG  FEES 

SUBSIDISED  HOME  COMPOSTERS 

$430 

$430 

PACKAGING  TAXES 

USER  CHARGES 

VIRGIN  MATERIALS  TAXES 

TOTAL  IMPLEMENTATION  COSTS 

$430 

$39  229 

$39  659 

2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Redaction 

Reuse 

Recycling 

$540405 

$210270 

$330  135 

Incineration 

Landfill 

$561  057 

$561  057 

TOTAL 

$1  101  462 

$210  270 

$891  192 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Opeotiag 

Total 

INCREASE  MUNICIPAL  FUNDING 

$44  742 

$44  742 

SUBSIDIES  TO  PRODUCERS 

$5  282 

$5  282 

DEPOSIT  SYSTEMS 

LANDFILL  TIPPING  FEES 

SUBSIDISED  HOME  COMPOSTERS 

$1370 

$1370 

PACKAGING  TAXES 

USER  CHARGES 

VIRGIN  MATERL\LS  TAXES 

TOTAL  IMPLEMENTATION  COSTS 

$1370 

$50  024 

$51394 

C-37 


.SniiTce:  Waste  Manapcmcnt  Polirv  ModfJ 


06-Dec-91 


PoUcy  Companson  Summaiy:  ECONOMIC  MEASURES  SCENARIO 


COMPARISON: 


ECX)NOMIC  MEASU  vs. 


CURRENT  TREND 


1992 


2000 


1992 


2000 


RESIDENTIAL 


Generation 

4  231  989 

4  601  053 

4  231989 

4  601  053 

Reduction 

392  075 

461848 

87  329 

90  755 

Reuse 

Sent  to  Recycling 

880  293 

1541216 

649  802 

1249  966 

LandfiU 

2  959  621 

2  597  989 

3  494  859 

3  260  332 

Total  Diversion 

1  272  368 

2  003  064 

737  131 

1340  721 

Percent  Diversion 

30% 

44% 

17% 

29% 

INDUSTRIAL/COMMEROAL/INSTrrtrnONAL  Qd) 


Generation 

5  649  671 

5  986  861 

5  649  671 

5  986  861 

Reduction 

261622 

314  541 

126451 

75  565 

Reuse 

Sent  to  Recycling 

959  258 

1  591  173 

564  750 

1  069  924 

Incineration 

LandfiU 

4  428  790      - 

4081  147 

4  958  470 

4  841372 

Total  Diversion 

1220  881 

1  905  714 

691  201 

1  145  489 

Percent  Diversion 

22% 

32% 

12% 

19% 

1992 


2000 


1992 


2000 


RECYdJNG 


Received  for  Recycling 

2  001  824 

3411011 

1  328  934 

2  538  396 

Recycled 

1839  551 

3  132  389 

1  214  552 

2  319  890 

Incineration 

LandfiU 

162  272 

278  622 

114  382 

218  506 

Total  Diversion 

1  839  551 

3  132  389 

1  214  552 

2  319  890 

Percent  Diversion 

92% 

92% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

7388411 

6  679  136 

8  453  329 

8  101  704 

Incineration 

LandfiU 

7388411 

6  679  136 

8  453  329 

8  101  704 

Sent  to  RecycUng 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  881660 

10  587  914 

9  881660 

10  587  914 

Total  Waste  Diversion 

2  493  249 

3  908  778 

1428  331 

2  486  210 

Percent  of  Waste  Diverted 

25% 

37% 

14% 

23% 
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PoUcy  Comparison  Siinansry:  ECONOMIC  MEASURES  SCENARIO 
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COMPARISON: 


ECONOMIC  MEASU  vs. 


CURRENT  TREND 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  erf  1989$) 


1992  COSTS  OF  WASTE  MANAŒMENT 


ECONOMIC MEASUR  CURREPTTTREND 


DIFFERENCE 


Reduction 

Reuse 

Recycling 

$185  045 

$133  039 

$52006 

Incineration 

T  anflfill 

$620637 

$710092 

-$89  455 

TOTAL 

$805  682 

$843  130 

-$37449 

INCREMENTAL  POLICY  IMPLEMENTATION 

ECONOMIC  MEASUR  CURRENT  TREND 

DlW^HRHNOi 

INCKJEASE  MUNICIPAL  FUNDING  vs. 

$35  362 

$35  362 

SUBSIDIES  TO  PRODUCERS  vs. 

$3  867 

$3  867 

DEPOSIT  SYSTEMS  vs. 

LANDFILL  TIPPING  IrkhS  vs. 

SUBSIDISED  HOME  COMPOSTERS  vs. 

$430 

$430 

PACKAGING  TAXES  vs. 

USER  CHARGES  vs. 

.  . 

VIRGIN  MATERIALS  TAXES  vs. 

TOTAL  IMPLEMENTATION  COSTS 

$39  659 

$39  659 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


20»  COSTS  OF  WASTE  MANAŒMENT 

ECONOMIC  MEASUR  CURRENT  TREND 

DIFFERENCE 

Reduction 

Reuse 

Recycling 

$330  135 

$266402 

$63  733 

Incineration 

Landfill 

$561  057 

$680  555 

-$119498 

TOTAL 

$891  192 

$946  957 

-$55  765 

INCREMENTAL  POLICY  IMPLEMENTATtON 

ECONOMIC  MEASUR  CURRENT  TREND 

DlFHiRENCE 

INCREASE  MUNICIPAL  FUNDING  vs. 

$44  742 

$44  742 

SUBSIDIES  10  PRODUCERS  vs. 

$5  282 

$5  282 

DEPOSIT  SYSTEMS  vs. 

LANDFILL  I'iPPlNG  FEES  vs. 

SUBSIDISED  HOME  COMPOSTERS  vs. 

$1  370 

$1370 

PACKAGING  TAXES  vs. 

USER  CHARGES  vs. 

VIRGIN  MAiERLVUi  T'AXES  vs. 

TOTAL  IMPLEMENTATION  COSTS 

$51394 

$51394 
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Sfiiirre:  W«ie  Manapr.mrnt  Pnlic.v  MtvicJ 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTAMO 

WASTE  DIVERSION  THROUGH  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABLE  1 


SUMMARY- ALL  WASTE  TYPES 


1987 


1989 


2000 


Tool  Wiste  Geoezusd 
Residential  and  LCI 


Tool  Wus  DiveREd  from 


Tool  Waste  Sent  to 


Reffirurr  QnanTify 


PXDporQOD  of  Waste  Diverted 


Waste  Di  voted  £cDm  I  ^rinfîTl  aad 
TiwiniTHfifin  as  a  I^upmuon  of  Waste  Sent 


tnj  a-fv4fin  gjjgi  Inoixzation  in  1957 


9093384  94U200  9  881660  105879U 


483730  2493  249  3  908778 


9  093  384  8  930470  7  388  411 


6  679  136 


9  093  384 


9414200  9829466  10686675 


5% 


5% 


25% 


25% 


37% 


Waste  Management  and  Policy  1 


I  Costs 


Cost  of  DiTetsioDS 
CoA  of  Landfill  iw^  TiKJnfTTiTini 
Tocal  Waste  Management  Cost 
Cost  of  Poiinn 


000-s  of  1989  DoUais 


$185  045 

$620637 

$805  682 

$39  659 


$330  135 
$561057 
$891  192 
$51394 


C-40 


Sourer:  Wa^tf.  Manaircment  Pnlicv  ModrJ 
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Results:  ECONONfIC  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABLE  2a 


Waste  Quantities  Generated 


RESIDENTIAL 

Tonnes 


1987 


1989 


1992 


2000 


ONP 

FinePsçer 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telq>hone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Conposiie  Packaging 

Aluinimam  Cans.  Foil 

ImpUte,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


386  369 

400000 

417  644 

454066 

71478 

74000 

77  264 

84  002 

167  201 

173  100 

180736 

196  497 

-10S286. 

109000 

113  808 

123  733 

57  279 

59  300 

61916 

67  315 

159  474 

165100 

172383 

187  416 

12  557 

13  000 

13  573 

14  757 

259  350 

268  500 

280  344 

304  792 

132911 

137600 

143  670 

156  199 

11012 

11400 

11903 

12941 

15  841 

16  400 

17  123 

18  617 

72  541 

75  100 

78  413 

85  251 

97  945 

101400 

105  873 

115106 

773 

800 

835 

908 

632099 

654400 

683  266 

742  852 

603  315 

624600 

652  151 

709  024 

45  109 

46  700 

48  760 

53  012 

11  108 

11500 

12  007 

13  054 

107  217 

111000 

115  896 

126  003 

1000300 


1044424 


1135  506 


TOTAL 


3  915  076 


4  053  200 


4231989 


4  601053 


Total  Residenti^  Waste  Divened  from 

Solid  Wane  Management  Stream 

242037 

1272  368 

2003  064 

Propottion  of  Residential  Waste 

DiveitBd  from  i.«tirifiTi  and  Indneaticn 

6% 

30% 

44% 
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Soiirer:  Waste  Management  Policv  ModftI 


03-Deo91 


Results:  ECONOMIC  MEASURES  SCENARIO 
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ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABUE2b 


Refaction 


RESIDENTIAL 
Tonnes 


1992 


ONP 

32  644 

34  066 

Fine  Paper 

Boxboaid 

OCC 

Mixed  Paper 

■^  - .  ,.-.--., 

Magazines 

Teiephooe  Booics 

1250 

1365 

Glass  Containers 

3  744 

5  292 

Plastic  (ligid  and  film) 

-19  410 

-114951 

Con^josite  Padcaging 

1335 

2767 

Alomimani  Cans,  Foil 

5188 

6  332 

Tinplate,  Steel  Cans 

-20687 

-13  849 

White  Goods 

Used  Tires 

Yard  Waste 

2369               173  909 

200  442 

Food  Waste 

7106                126  752 

229  362 

Wood  Waste 

Constmction/Demolition  Waste 

Disposable  Diapers 

35  129 

54  247 

Foandry  Sands 

Asphalt 

Other 

52  221 

56  775 

Total  Readential  Waste  Reduced 

9  475 

392075 

461848 

0% 

9% 

10% 

Plopactian  of  Total  Waste  Stream 

0% 

4% 

4« 

Waste  DiTeited  tfaroogh  Rédaction  as  a 

Pn^xBtion  of  Waste  Scot  to  LasdfiU 

0% 

A% 

5% 

and  Laiiijir.iatinp  in  1987 

C-42 


Source:  Wastp.  Manairement  Polirv  Mneiel 


03-Dec-91 


Results:  ECONOMIC  MEASURES  SCENARIO 
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ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SŒNARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABLE  2c 


Reose 


RESIDENTIAL 

Tonnes 


1987 


1989 


1992 


ONP 

Rne  Paper 
Boxboard 
OCC 


Mixed  Pq)er 

Magazines 

Telqjhone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplaie,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Total  Reajdential  Waste  Reused 

PmpoBion  of  Resideanal  Waste  Stream 

PropoRiaii  of  Total  Waste  Stiesm 

Waste  Divened  tliroagh  Reose  as  a 
Proportion  of  Waste  Seat  to  Lmdfin 
and  Incinrration  in  1987 

C-43 


Source-  Waste.  Manaor.nv.nt  Pnlirv  Model 


(»-Dec-91 


Results:  ECONOMIC  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUCTI  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABLE  2d 


Recycling 


RESIDENTIAL 
I  Tonnes 


1987 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephooe  Books 

Glass  ContaineTS 

Plastic  (rigid  and  film) 

Composite  Paclcaging 

Alamimum  Cans,  Foil 

Tinplaie,  Steel  Cans 

White  Goods 

Used  lacs 

Yard  Waste 

Food  Waste 

Wood  Waste 

Coostruction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


155  900 

324  552 

398130 

26  313 

49  223 

63  296 

125  713 

830 

45  342 

84  369 

260 

27  557 

68  844 

750 

2  271 

6  746 

31000 

177  632 

225  530 

1030 

31586 

125  284 

834 

1291 

3130 

9  370 

9  898 

16140 

75  708 

83  784 

187 

131 

38764 

142  769 

425  050 

14  427 

50  120 

Total  Reaiidnrtial  Wiiup  Smt 

247  8W 

941845 

1654114 

WutB  Actoally  Recycled 

232  562 

880  293 

1  541  216 

6% 

21% 

33% 

Rropottioo  of  Total  Waste  Stream 

2% 

9% 

15% 

WasiB  DireitEd  tlnoagh  Reuse  as  a 

Rnopattion  of  Waste  Seat  to  landfill 

3» 

10% 

17% 

and  bidneiBtion  in  1987 

C-44 


Soaicr:  Wxxte.  Manaocmrni  Polirv  MtvipJ 


03-D«^91 


Results:  ECONOMIC  MEASURES  SCENARIO 


ANALYSIS  OF  WASTC  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABLE  3a 


Waste  QnantitiesGenenMd 


INDUSTRIAL/OOMMEROAUINSnTUTIONAL 
Tonnes 


1989 


1992 


ONP 

Fine  Paper 

Boxboaid 

OCC 

MUed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (ligid  and  film) 

Conqx>site  Packaging 

Alunnnimn  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tots 

Yard  Waste 

Food  Waste 

Wood  Waste 

ConsDoction/Deinolilion  Waste 

Disposable  Dialers 

Foundry  Sands 

Asphalt 

Other 


164  207 

170000 

179154 

189  846 

347  732 

360000 

379  385 

402028 

322521 

333  900 

351879 

372  881 

425  972 

441000 

464  746 

492484 

76  694 

79  400 

83  675 

88  669 

123  252 

127  600 

134471 

142496 

7  051 

7  300 

7693 

8152 

59  404 

61500 

64  812 

68  680 

98  814 

102300 

107  808 

114243 

16  131 

16  700 

17  599 

18  650 

23  762 

24600 

25  925 

27  472 

85  001 

88  000 

92  738 

98  273 

106  251 

110000 

115  923 

122  842 

473  302 

490000 

516  385 

547  204 

1390638 

1  439  700 

1517  223 

1607  775 

125184 

129  600 

136  579 

144  730 

7727 

8000 

8431 

8934 

343  868 

356000 

375169 

397  561 

980797 

1015  400 

1070  076 

1  133  941 

5  178  308 

5  361000 

5  649  671 

5  986  861 

TOTAL 


Tocal  ICI  Waste  Divened  from 
Solid  Waste  Management  Stream 

Ptopartioa  of  ICI  Waste  DiTened 
from  Landfill  and  InanoBXicD 


241693 


5% 


1220  881 


1905  714 


C-45 


Source:  Waste  Manapr.ment  Policy  Model 


Results:  ECONOMIC  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  MEASURES  SCENARIO 


TABLE  3b 


Redaction 


fNDUSTRIAL/COMMEROAL/INSTTnmONAL 
Tonnes 


1989 


ONP 

Rne  Paper 

Box  board 

OCC 

Kfixed  Paper 

Magazines 

Tdepbooe  Books 

Glass  Containers 

Plastic  (ngid  and  film) 

Composite  Packaging 

Alonnniuin  Cans,  Foil 

Tinplatr,  Steel  Cans 

White  Goods 

Used  Tues 

Yard  Waste 

Food  Waste 

Wood  Waste 

CoostnictionyDemolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Othei 


14  154 

9846 

41318 

116  169 

3  184 

-6119 

3846 

-8  616 

-1451 

1401 

-2104 

685 

745 

1412 

-15552 

-88  057 

3  939 

4  830 

-14675 

-13  128 

-2227 

13  323 

23  642 

66  868 

129  235 

13  923 

-26  625 

46  079 

60  330 

1977 

2  425 

26  237 

58  949 

56  697 


Taoa  ICI  Waste  Redoced 

261622 

314541 

Psoportion  of  ICI  Waste  Stzeam 

5» 

5« 

PlopcRian  of  Total  Waste  Stream 

3« 

3« 

Waste  Dhrened  tiooogh  Redaction  as  a 

Pn^xstion  of  Waste  Sent  to  LandfiD 

.  3% 

3% 
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Results:  ECONOMIC  MEASURES  SCENARIO 
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ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


ECONOMIC  MEASURES  SCESAB30 


TABLE  3c 


Reose 


INDUSTRIAL/OOMMEROAL/INSTITUTIONAL 
Tonnes 


1989 


1992 


2000 


ONP 

Rne  Paper 
Boxboaid 
OCC 

Mixed  Papa- 
Magazines 
Telephone  Books 
Glass  Containers 
Plastic  (rigid  and  film) 
Composite  Packaging 
Alunrnnum  Cans,  Foil 
Tinplate,  Steel  Cans 
White  Goods 
Used  Tires 
Yard  Waste 
Food  Waste 
Wood  Waste 

Construction/Demolition  Waste 
Disposable  Diapers 
Foundry  Sands 
Asphalt 
Other 


Total  ICI  Waste  Reused 
Ptupmtion  of  ICI  Waste  Stream 
Propcnian  of  Total  Waste  Stteam 
Waste  DiTczted  tiooogh  Rease  as  a 

Preginition  nf  Wmir  Si-nt  tn  T  jmrifiTI 
and  Tin-Jnf.Mtion  in  19S7 

C-47 


5voiirrr-  Wa^tr  Manai^r.mftnt  Polirv  Model 


03-Dec-91 


Results:  ECONOMIC  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTB  DIVERSION  TBROUGH  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


ECONOMIC  MEASURES  SCENARIO 


TABLE  3d 


Recycling 


INDUSTRIAUOOMMEROAL/INSTrrUTIONAL 
Tonnes 


1987 


1989 


2000 


ONP 

57  000 

77  520 

91440 

Fine  Paper 

30000 

89  587 

142  660 

Boxboaid 

34  870 

56  850 

OCC 

110300 

281018 

391  149 

Mixed  Paper 

. 

15  700 

15  700 

Magazines 

Telephone  Books 

653 

1426 

Glass  Containers 

16  800 

29  081 

41090 

Plastic  (rigid  and  film) 

21985 

72  505 

Composite  Packaging 

Alaimmum  Cans,  Foil 

5  434 

7957 

9  375 

Tlnplale.  Steel  Cans 

60 

15  496 

20  944 

White  Goods 

Used  Tires 

6  100 

32  177 

67  046 

Yard  Waste 

Food  Waste 

30  000 

95  450 

159  768 

Wood  Waste 

319  530 

523  960 

Construction/DenKjiition  Waste 

1000 

36  356 

55  384 

Disposable  Diapers 

Foundry  Sands 

2600 

107  600 

Asphalt 

Other 

Total  Id  Wane  Sent  to  RecycUng 
Waste  Actoally  Recycled 

Pnaptstion  of  ICI  Wute  Stream 


Proportion  of  Total  Waste  Stieam 


Waste  Divetted  tfaroogh  Recyding  as  a 
Rpopoition  of  Waste  Scat  to  Tjndfm 
tiri  Tn/'^TiiTwtinf^  ill  1987 


256694 
241693 


3% 


1059979 
959  258 


17% 


10% 


1  756  897 
1  591  173 


27% 


15% 


17% 


C-48 


SoiiTre:  Wa<te  Manawtment  PrJicv  Mortd 


Regulatory  measures  scenario 


C-49 


03-Dec-91 


Diversion  Parameters:  REGULATORY  MEASURES  SCENARIO 


Pagel, 


Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


Reduction    Renae      Recycle    T.»nrffin  Reductinn    ReoK     Recycle    Landfill 


Residential 


ON? 

Fine  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  fjlm) 

Composite  Packaging 

Alumimuin  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


9% 

1% 
-14% 

30% 
-26% 


2% 
24% 


6% 


81% 

11%            8% 

50% 

50% 

34% 

66% 

5J% 

.   49% 

100% 

26% 

74% 

21% 

70% 

9% 

31% 

68% 

2% 

26% 

88% 
100% 

-74% 

28% 

42% 

34% 

74% 

52% 
100% 

-16% 

10% 

90% 

64% 

-    33% 

5% 

2% 

74% 

32% 

20% 

80% 
100% 

69% 

42% 

100% 

100% 

94% 

5% 

89% 

39, 

76% 

24% 

68% 

32% 

79% 

21% 

100% 

48% 

52% 

46% 

45% 

46% 

52% 

93% 

80% 

100% 

35% 

31% 

82% 

34% 

100% 

15% 

85% 

88% 

7% 

7% 

61% 

30% 

70% 

100% 

58« 

100« 

100« 

95% 

1992 


2000 


la 


Redncticn    Reoae      Recycle     Inciner- 
■tiao 


l.«n<<fin  Redaction    Reaje 


Recycle    lociser- 
aiian 


limiidn 


ONP 

8% 

55% 

37% 

5% 

69% 

26% 

Fine  Paper 

11% 

39% 

50% 

29% 

48% 

23% 

Boxboard 

1% 

17» 

82% 

-2% 

31% 

71% 

OCC 

1% 

71% 

28% 

-2% 

86% 

16% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

S% 

94% 

-1% 

10% 

91% 

Telephone  Books 

9% 

9% 

82% 

9% 

16% 

75% 

Glass  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (rigid  and  film) 

-14% 

29% 

85% 

-T7% 

76% 

101« 

rompnfàtf  Packaging 

100% 

100% 

Aluminium  Cans,  Frril 

22% 

47% 

31% 

26% 

S0% 

24% 

Tuplate,  Steel  Cans 

-57% 

62% 

94% 

-48% 

74% 

74% 

White  Goods 

100% 

100% 

Used  Tues 

28% 

72% 

-2% 

69% 

33% 

Yard  Waste 

2% 

27% 

72% 

-1% 

48% 

53% 

Food  Waste 

1% 

38% 

61% 

-2% 

62% 

40% 

Wood  Waste 

1% 

43% 

56% 

-2% 

S4% 

48% 

Construction/Demolition  Waste 

34% 

31% 

35% 

42% 

41% 

17% 

Disposable  Ehapers 

28% 

72% 

36% 

64% 

Foundry  Sands 

5% 

4% 

90% 

10% 

30% 

59% 

Asphalt 

100% 

100% 

Other 

19% 

81% 

19% 

81% 
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SfMiiw.:  Waste  Manapetnent  Policv  Mortel 


03-Dec-91 


Diversion  Paramettrs:  REGULATORY  MEASURES  SCENARIO 


Waste  Diversioii  Percentages  by  Sector  and  Component 


1992 


2000 


Solid  Waste  Manageomt 


Recycle    lociiier-    TjmHffll    Recycle 
ation 


Tnr-iww-       T  .tiHfin 


ONP 

100% 

100% 

Fine  Paper 

100% 

100% 

Baxboaid 

7% 

93% 

40%. 

60% 

OCC 

100% 

100% 

Mixed  Paper 

7% 

93% 

40% 

60% 

Magazines 

100% 

100% 

Telqihone  Books 

100% 

100% 

Glass  Containers 

5% 

95% 

33% 

67% 

Plastic  (rigid  and  film) 

3% 

97% 

22% 

78% 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  FaU 

5% 

95% 

75% 

25% 

Tuiplate,  Steel  Cans 

5% 

95% 

75% 

25% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

.  100% 

„^  .    _. 

100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100%i 

Disposable  Diapers 

100% 

100% 

Foondry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


RecjrcUng 


Recycle    lociner- 
alioB 


i.tiHfm    Recycle    laciner-    T.«n/<«ïn 


ONP 

95% 

5% 

95% 

5% 

Rne  Paper 

96% 

4% 

96% 

4« 

Boxboard 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

5« 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8« 

Telephone  Books 

92% 

8% 

92% 

m 

Glass  Containers 

92% 

8% 

92% 

8« 

Plastic  (rigid  and  film) 

100% 

100% 

Conqjosi  te  Packaging 

92% 

8% 

92% 

8« 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Fooodry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8« 

Other 

92% 

8% 

92% 

8% 
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Sonrrr.:  Waste  Manawîmrnt  Polirv  Model 


Summaiy  Statistics;  REGULATORY  MEASURES  SCENARIO 


1987 


1989 


1992 


"20001 


RESIDENTIAL 


Generation 

Reduction 

Reuse 

Recycled 

LandfiU 

Total  Diversion 

Percent  Diversion 


3  915  076 


3  915  076 


4  053  200 
9475 

232  562 
3  811  163 
242  037 
6% 


4  231989 
276  277 

1  106  802 

2  848  910 
1  383  079 

33% 


INDUSTRIAL/COMMERCIAL/INSTmjnONAL  QCI) 


4  601  053 
295  513 

1  742  948 

2  562  592 
2  038  461 

44% 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

330  841 

292  906 

Reuse 

Recycled 

241693 

1526638 

2  289%3 

Incineration 

Landfill 

5  178  308 

5  119  307 

3  792  192 

3  403  992 

Total  Diversion 

241  693 

1857  479 

2  582  869 

Percent  Diversion 

0% 

5% 

33% 

4395 

2000  I 


1987 


1989 


1992 


RECYCLING 


Received 

504  498 

2  947  202 

4  782  610 

Recycled 

474  255 

2  691033 

4  383  910 

Incineration 

Landfill 

30  243 

256  168 

398  700 

Total  Diversion 

474  255 

2691033 

4  383  910 

Percent  Diversion 

0% 

94% 

91% 

92% 

SOLID  WASTE  MANAGEMENT 


SUMMARY  -  ALL  WASTE 


Received  for  Disposal 

9  093  384 

8  930470 

6  641102 

5  966  583 

Incineration 

LandfiU 

9  093  384 

8  930470 

6  583  508 

5  615  585 

Sent  to  Recycling 

57  594 

350  999 

Percent  Diversion 

0% 

0% 

1% 

6% 

Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

3  298  152 

4  972  329 

Percent  of  Waste  Diverted 

0% 

5% 

33% 

47% 

C-  52 


5uiiirrf.:  Waste.  Manaoemrnt  Pnlic.v  Modr.l 


03-Dec-91 


Summary  Staastics:  REGULATORY  MEASURES  SCENARIO 


|CX)STS  OF  ACHIEVING  DIVERSIONS  (000*s  of  1989$) 


1992  CX)STS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$447  220 

$133  547 

$313  673 

Incineration 

Landfill 

S557  862 

$557  862 

TOTAL 

$1  005  082 

$133  547 

$871  535 

INCREMENTAL  POLICY  IMPLEMENTATION           Coital 

Opexating 

Total 

EDUCATION  PROGRAMS 

$14  368 

$14  368 

LANDFILL  BANS 

YARD  AND  ORGANIC  WASTE  COLLECTION  PROGRAMS 

$4  987 

$4  987 

INDUSTRIAL  WASTE  AUDITS 

MANDATORY  PROCESSING  OF  SOLID  WASTE               $658 

$3  222 

$3  880 

EXPANDED  BLUE  BOX  PROGRAMS 

$8  591 

$8  591 

MANDATORY  SOURCE  SEPARATION 

RtCYCLEU  CONTENT  REGULATION                      ... 

TOTAL  IMPLEMENTATION  COSTS                                  $658 

$31168 

$31  826 

COSTS  OF  ACHIEVING  DIVERSIONS  (000*s  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$748  101 

$262  153 

$485  947 

Incineration 

T^^nrifill 

$501  201 

$501  201 

TOTAL 

$1  249  302 

$262153 

$987  149 

INCREMENTAL  POUCYIMFLEMENTATION          Capital 

Opexating 

Total 

EDUCATION  PROGRAMS 

$16118 

$16118 

LANDFILL  BANS 

YARD  AND  ORGANIC  WASTE  COLLECTION  PROGRAMS 

$7  895 

$7  895 

INDUSTRLVL  WASTE  AUDITS 

MANDATORY  PROCESSING  OF  SOLID  WASTE           $4  529 

$22165 

$26694 

EXPANDED  BLUE  BOX  PROGRAMS 

$13  837 

$13  837 

MANDATORY  SOURCE  SEPARATION 

RECYCLED  CON'lENl'  REGULATION 

TOTAL  IMPLEMENTATION  COSTS                                $4  529 

$60015 

$64  544 
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.SoiiTre.:  Waste  Manaprmr.ni  Policv  Modd 


06-Dec-91 


Policy  CompmsoD  Sammaiy:  REGULATORY  MEASURES  SCENARIO 


COMPARISON: 


REGULATORY  MEA  vs. 


CURRENTTOEND 


1992 


2000 


1992 


2000 


RESIDENTIAL 


Generation 

4  231989 

4  601  053 

4  231  989 

4  601  053 

Reduction 

276  277 

295  513 

87  329 

90  755 

Reuse 

Sent  to  Recycling 

1  106  802 

1  742  948 

649  802 

1249  966 

Landfill 

2  848  910 

2  562  592 

3  494  859 

3  260  332 

Total  Diversion 

1  383  079 

2  038461 

737  131 

1340  721 

Percent  Diversion 

33% 

44% 

17% 

29% 

INDUSTRIAL/COMMERCIAL/INSTrnjrnONAL  (KI) 


Generation 

5  649  671 

5  986  861 

5  649  671 

5  986  861 

Reduction 

330  841 

292  906 

126451 

75  565 

Reuse 

Sent  to  Recycling 

1  526  638 

2  289  963 

564  750 

1069  924 

Incineration 

LandfiU 

3  792  192 

. .   .3  403  992 

4  958  470 

4  841  372 

Total  Diversion 

1  857  479 

2  582  869 

691201 

1  145489 

Percent  Diversion 

33% 

43% 

12% 

19% 

1992 


2000 


1992 


2000 


RECYCLING 


Received  for  Recycling 

2  947  202 

4  782  610 

1328  934 

2  538  396 

Recycled 

2  691033 

4  383  910 

1  214  552 

2  319  890 

Incineration 

Landfill 

256  168 

398  700 

114  382 

218  506 

Total  Diversion 

2  691033 

4  383  910 

1  214  552 

2  319  890 

Percent  Diversion 

91% 

92% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

6641  102 

5  966  583 

8  453  329 

8  101  704 

Incineration 

Landfill 

6  583  508 

5  615  585 

8  453  329 

8  101  704 

Sent  to  Recycling 

57  594 

350  999 

Percent  Diversion 

1% 

6% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  881660 

10  587  914 

9  881660 

10  587  914 

Total  Waste  Diversion 

3  298  152 

4  972  329 

1428  331 

2  486210 

Percent  of  Waste  Diverted 

33% 

47% 

14% 

23% 

C-  54 


Source:  Wastr.  Manaorment  Policv  Morirl 


06-Dec-91 


PoUcy  Companson  Summaiy:  REGULATORY  MEASURES  SCENARIO 


COMPARISON: 


REGULATOR  Y  MEA  vs. 


CURRENT  TREND 


COSTS  OP  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OT  WASTE  MANAGEMENT 

REGULATORY  MEAS  CURRENT  TREND 

DIFFERENCE 

Reduction 

Reuse 

Recycling 

$313  673 

$133  039 

$180634 

Incineration 

landfill 

S557  862 

$710092 

-$152230 

TOTAL 

$871  535 

$843  130 

$28405 

INCREMENTAL  POUCY  IMPLEMENTATION 

REGULATORY  MEAS  CURRENT  TREND 

DIFFERENCE 

EDUCATION  PROGRAMS  vs. 

$14  368 

$14  368 

LANDFILL  BANS  vs. 

YARD  AND  ORGANIC  WASTE  COLLECTION  PRO 

$4  987 

$4  987 

INDUSTRIE  WASTE  AUDITS  vs. 

MANDATORY  PROCESSING  OF  SOLID  WASTE  CO 

$3  880 

$3  880 

EXPANDED  BLUE  BOX  PROGRAMS  vs. 

$8  591 

$8  591 

MANDATORY  SOURCE  SEPARATION  vs. 

-  -,    „..-.. 

RECYCLED  CONTENT  REGULATION  vs. 

TOTAL  IMPLEMENTATION  COSTS 

$31  826 

$31826 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


20»  COSTS  OF  WASTE  MANAŒMENT 

REGULATORY  MEAS  CURRENT  TREND 

DIFFERENCE 

Reduction 

Reuse 

Recycling 

$485947 

$266402 

$219  545 

Incineration 

Landfill 

$501  201 

$680  555 

-$179  353 

TOTAL 

$987  149 

$946957 

$40192 

INCREMENTAL  POUCY  IMPLEMENTATION 

REGULATORY  MEAS  CURRENT  TREND 

DIFFERENCE 

EDUCATION  PROGRAMS  vs. 

$16  118 

$16  118 

LANDFILL  BANS  vs. 

YARD  AND  ORGANIC  WASTE  COLLECTION  PRO 

$7  895 

$7895 

INDUSTRIAL  WASTE  AUDITS  vs. 

MANDATORY  PROCESSING  OF  SOLID  WASTE  CO 

$26694 

$26694 

EXPANDED  BLUE  BOX  PROGRAMS  vs. 

$13  837 

$13  837 

MANDATORY  SOURCE  SEPARATION  vs. 

RECYCLED  CONTENT  REGULATION  vs. 

TOTAL  IMPLEMENTATION  COSTS 

$64  544 

$64  544 

C-55 


Soitrcp.:  Wastr,  Manaar.mp.nt  Policv  Model 


03-Dec-91 


Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE  1 


[SUMMARY- ALL  WASTC  TYPES 


Waste  DiveitBd  fiom  Landfill  and 
to  I  jttfifiTi  aofi  locinBistioii  in  1987 


Toimei 


1989 


1992 


Total  Waste  GenezUBd 

9  093  384 

9414200 

9  881660 

10  587  914 

Total  Waste  Divoted  from 

Landfill  and  Indneration 

4»  730 

3  298  152 

4972329 

Total  Waste  Sent  to 

Landfill  and  Indnostiaa 

9093  384 

8  930  470 

6  583  508 

5  615  585 

Ref eienoc  Qoantity 

9093  384 

9  414  200 

9  829  466 

10686  675 

PiDpcraoo  of  Waste  Divened 

From  I  jindfill  and  Inranmiiion 

S% 

33% 

47% 

5% 


34% 


47% 


Waste  Mmageacnt  and  Policy  1 


i  Costs 


Cost  of  Diveoiaas 

Total  Waste  Management  Cost 
Cost  of  Policies 


OOO's  of  1989  D<dlais 


$313  673 

$485  947 

S557  862 

$501201 

$871535 

$987  149 

$31826 

$64  544 
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SoiiTCp.:  Waste  ManavRment  Policv  Mndei 


03-Dec-91 


Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SŒNARia 


REGULATORY  MEASURES  SCENARIO 


TABLE  2a 


Waste  Qnantities  Generated 


ONP 

386  369 

400  000 

417  644 

454  066 

Rne  Paper 

71478 

74  000 

77  264 

84  002 

Boxboard 

167  201 

173  100 

180736 

196  497 

OCC 

.       105  286 

109  000 

113  808 

123  733 

Mixed  Paper 

57  279 

59  300 

61916 

67  315 

Magazines 

159474 

165100 

172383 

187  416 

Telephone  Books 

12  557 

13  000 

13  573 

14  757 

Glass  Containers 

-   259  350 

268  500 

280344 

304  792 

Plastic  (rigid  and  film) 

132  911 

137  600 

143  670 

156199 

Composite  Packaging 

11012 

11400 

11903 

12  941 

Alumimum  f^ap^,  Foil 

15  841 

16  400 

17  123 

18  617 

Tinplate,  Steel  Cans 

72  541 

75100 

78  413 

85  251 

White  Goods 

97  945 

101400 

105  873 

115106 

Used  Tires 

773 

800 

835 

908 

Yard  Waste 

632  099 

654  400 

683  266 

742  852 

Food  Waste 

603  315 

624  600 

652  151 

709  024 

Wood  Waste 

45  109 

46  700 

48  760 

53  012 

Coostruction/Demoiition  Waste 

11  108 

11500 

12  007 

13  054 

Disposable  Diapers 

107  217 

111000 

115  896 

126  003 

Foundry  Sands 

Asphalt 

Other 

966  212 

1000300 

1044  424 

1135  506 

TOTAL 


I  3  915  076  4053  200 


4  231989 


4601053 


Total  Reademial  Waste  Divened  bom 
Solid  WttstB  Managcxncot  Stzeam 

PropoAioQ  of  Residcixtial  Waste 

DxVCflBd  'Hull  I  jwinfill  and  Itw^^^wrtinn 


242037 


6% 


1383  079 


33% 


2038  461 


44% 


C-57 


SoiiTce:  Wa<;tr.  Manapr.me.nt  Policv  Model 


03-DCC-91 


Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTTON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE 2b 


Rednaion 


RESIDENTIAL 
Tonnes 


1987 


1989 


Total  ResLdcntial  Waste  Reduced 
ftopoRion  of  Residential  Waste  Stican 
PiDponioti  of  Total  Waste  Stream 


Waste  Direited  tfaroogh  Reduction  as  a 
Proponion  of  Waste  Seoil  to  LandfiU 

aixl  Tn<  iiifmfirwiin  1987 


9  475 


0% 


0% 


0% 


1992 


7» 


3% 


3» 


2000 


ONP 

32  644 

34  066 

Fine  Paper 

Boxboaid 

OCC 

Mixed  Paper 

•  •     . 

Magazines 
Telephone  Books 
Glass  Conlaineis 
Plastic  (rigid  and  film) 

1250 

3  744 

-19410 

1365 

5  292 

-114951 

Composite  Packaging 
Aluminium  Cans.  Foil 
Tinplate,  Steel  Cans 

5188 

-20687 

6  332 
-13  849 

White  Goods 

Used  Tires 
Yaid  Waste 
Food  Waste 

2369                  16  800 
7  106                157  880 

38  400 
229595 

Wood  Waste 

Construction/Deniolition  Waste 
Disposable  Diapers 

36  203 

52488 

Foundry  Sands 

Asphalt 
Other 

62  665 

56  775 

276  277      295513 


6« 


3« 


3« 
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Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE  2c 


Reiue 


RESIDENTIAL 
Tonnes 


1987 


1989 


1992 


2000 


ONP 

Hne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telqjhone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplate.  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Consnuction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Total  Rnadwitiiil  Wane  Reused 

I^uportion  of  Total  Waste  Stream 

Waste  Divetted  tfarongh  Reose  as  a 
aodlndneationin  1987 
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Resulls:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE  2d 


Recycling 


RESIDENTIAL 

Tonnes 


1987 


1989 


1992 


2000 


ONP 

155  900 

338  799 

405  851 

Fine  Paper 

38  552 

64  128 

Boxbooid 

60  824 

132746 

OCC 

830 

58  325 

97  220 

Kfixed  Paper 

Magazines 

260 

44  400 

90  377 

Telepiione  Books 

750 

2800 

6766 

Glass  Containers 

31000 

87  000 

140000 

Plastic  (rigid  and  film) 

1030 

36  796 

145  816 

Composite  Packaging 

Aluminium  Cans,  Foil 

3  130 

4820 

6600 

Tinplate,  Steel  Cans 

16  140 

58  000 

70  000 

White  Goods 

Used  Tires 

84 

136 

Yard  Waste 

38  764 

439  247 

650  807 

Food  Waste 

14  427 

50120 

Wood  Waste 

9752 

15  904 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Total  Reridential  Waitc  .Sent 

247  804 

1193  826 

1876  470 

Waste  Adsally  Recycled 

232  562 

1106  802 

1742  948 

6% 

26% 

38% 

2% 

11% 

16% 

Waste  DiToted  tfaioagh  Reuse  as  a 

PiopoRian  of  Waste  Sent  to  Landfin 

3% 

12% 

19% 

and  Incineration  in  1987 
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Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUCm  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE  3a 


Wage  Qnantities  Generated 


INDUSnUAUœMMEROAL/INSTnxrnONAL 

Tonnes 


1989 


ONP 

164  207 

170  000 

179154 

189  846 

Fine  Paper 

347  732 

360000 

379  385 

402028 

Boxboard 

322  521 

333  900 

351879 

372  881 

OCC 

425  972 

441000 

464746 

492484 

Mixed  Paper 

76  694 

79  400 

83  675 

88  669 

Magazines 

123-252 

127  600 

134471 

142496 

Tel^hone  Books 

7  051 

7  300 

7  693 

8152 

Glass  Concaineis 

.      59404 

61500 

64  812 

68  680 

Plastic  (rigid  and  film) 

98  814 

102300 

107  808 

114  243 

ComposilE  Packaging 

Aluminium  ^an^^  Foil 

16  131 

16  700 

17  599 

18  650 

Tinplate,  Steel  Cans 

23  762 

24600 

25  925 

27  472 

White  Goods 

Used  Tues 

85  001 

88  000 

92  738 

98  273 

Yard  Waste 

106  251 

110000 

115  923 

122  842 

Food  Waste 

473  302 

490000 

516  385 

547  204 

Wood  Waste 

1390  638 

1439  700 

1517  223 

1607775 

Construction/Demolition  Waste 

125184 

129  600 

136  579 

144  730 

Disposable  Di^^jeis 

7727 

8000 

8431 

8934 

Foundry  Sands 

343  868 

356  000 

375169 

397  561 

Asphalt 

Other 

980797 

1015  400 

1070076 

1  133  941 

TOTAL 


I  5  178  308  5  361  000 


5  649  671 


5  986  861 


Total  ICI  Waste  Diveited  foxn 
Solid  Waste  ManagezoBOt  Stxcazn 

PtopoRioa  of  ICI  Waste  DivcRed 


241693 


1857479 


33% 


2582  869 


43% 
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Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCXING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE  3b 


Beduclim 


INDUSTRIALAX>MMERCIAL/INSTrrUTIONAL 

Tonnes 


1987 


1989 


1992 


2000 


ONP 

14154 

9846 

Rne  Paper 

41318 

116  169 

Boxboaid 

3  184 

-6  119 

OCC 

3846 

-8616 

Mixed  Papa 

-1451 

Magazines 

1401 

-2104 

Telqjhone  Books 

68S 

745 

Glass  Coniaineis 

1412 

Plastic  (rigid  and  film) 

-15  552 

-88  057 

Composite  Packaging 

Aluminium  Cans,  Foil 

3939 

4  830 

Implate,  Steel  Cans 

-14675 

-13128 

White  Goods 

Used  Tires 

-2  227 

Yard  Waste 

1923 

-1158 

Food  Waste 

4  385 

-9  796 

Wood  Waste 

13  923 

-26  625 

Construction/Demolition  Waste 

46  079 

60  330 

Disposable  Diapers 

2336 

3257 

Foundry  Sands 

19169 

41561 

Asphalt 

Other 

203  314 

215  449 

Tool  la  Waste  Reduced 

330841 

292906 

PropoRicn  of  Id  Waste  Stream 

6% 

5« 

Proportion  of  Totsl  Waste  Stream 

3% 

3« 

Waste  Diverted  tliioagh  Reduction  as  a 
Proportion  of  Waste  Seu  to  Landfill 
and  Incanetalion  in  1987 

4% 

39t 
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Results:  REGULATORY  MEASURES  SCENARIO 


Page 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTTON,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


REGULATORY  MEASURES  SCENARIO 


TABLE  3c 


Reuse 


INDUSTIUAL/OOMMEROAL/INSTITUTIONAL 
Tonnes 


1987 


1992 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Teleçhooe  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Con^JositB  Packaging 

Alumimuni  Cans,  Foil 

Tmpkue,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 

Total  ICI  Wute  Rensed 

I^oponion  of  ICI  Waste  Soeam 

Rropartian  of  Total  Waste  Stream 

Waste  Diverted  dnxngh  Rease  as  a 
Propoition  of  Waste  Sent  to  Landfin 
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Results:  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARia 


REGULATORY  MEASURES  SCENARIO 


TABLE 3d 


Recycling 


INDUSTRIAL/COMMEROAL/INSTrrUTIONAL 
Tonnes 


1987 


1992 


ONP 

57  000 

98  284 

130185 

Fine  Paper 

30  000 

146  861 

191961 

Box  board 

59  505 

114003 

OCC 

110300 

330  376 

422161 

Mixed  Paper 

15  700 

15  700 

Magazines 

6654 

14  460 

Telephone  Books 

722 

1300 

Glass  Containers 

16  800 

13  400 

13  400 

Plastic  (rigid  and  film) 

31345 

87  213 

Composite  Paclcaging 

Aliumniom  Cans,  Foil 

5  434 

8  278 

9414 

Tinplatt,  Steel  Cans 

60 

16106 

20229 

White  Goods 

Used  Tues 

6100 

26  016 

67  812 

Yard  Waste 

30  894 

58  389 

Food  Waste 

30  000 

197  448 

337143 

Wood  Waste 

650986 

870417 

Construction/Demolition  Waste 

1000 

42  560 

59  440 

Disposable  Diapen 

Foundry  Sands 

16  736 

120  020 

Asphalt 

Other 

Tocal  ICI  Waste  Seal  to  Recycling 

256  694 

1  691  871 

2  533  248 

Wane  Acoally  Receded 

241693 

1526  638 

2289  963 

PropoRion  of  ICI  Wane  Stream 

5% 

27% 

38% 

Vk 

15* 

22% 

Waste  DiTetted  tlsoagh  Recycling  8<  a 

Piupuition  of  Waste  Seat  to  Laodfill 

3% 

17« 

25% 

and  IncLurjatirm  in  19S7 
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DiveEàon  Parameters:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


Page  1  o 


Waste  DiversioD  Percentages  by  Sector  and  Componept 


1992 


2000 


Residennal 


Réduction    Rense     Recycle    Laadfill  Redoctiao    Reiue     Recycle    Lmdfill 


ONP 

FinePqjcr 

Boxboaid 

OCC 

KËxed  Paper 

Magaanes 

Telq)boDe  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tmplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


8% 


9% 

1% 
-14% 

30% 
-26% 


2% 
34% 


11% 


82% 

10% 

8% 

47% 

53% 

36% 

64% 

57% 

43% 
100% 

26% 

74%| 

21% 

70% 

9% 

58% 

40% 

2% 

32% 

81% 
100% 

-74% 

53% 

17% 

34% 

103% 

24% 
100% 

-16% 

10% 

90% 

74%-- 

-    23% 

-  -     5% 

2% 

64% 

45% 

20% 

80% 
100% 

56% 

61% 

100% 

100% 

89% 

9% 

90% 

39Ï 

72% 

28% 

69% 

31% 

88% 

12% 

100% 

48% 

52% 

46% 

45% 

70% 

29% 

100% 

74% 

100% 

54% 

12% 

102% 

14% 

100% 

15% 

85% 

92% 

39S 

7% 

48% 

30% 

70% 

100% 

39% 

100% 

100% 

91% 

1992 


2000 


la 

Rednciico    Reose 

Recycle    ladoer- 
■jioo 

Landfill  Rednctian    Renie 

Recycle    lociner- 
■tioQ 

I.«nrifin 

ONP 

8% 

52% 

41% 

5% 

62% 

33% 

Fine  Paper 

11% 

46% 

43% 

29% 

55% 

16% 

Box  board 

1% 

25» 

74% 

-2% 

41% 

60% 

OCC 

1% 

71% 

28% 

-2% 

87% 

15% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

5% 

94% 

-1% 

10% 

91% 

Telephone  Books 

9% 

9% 

82% 

9% 

16% 

75% 

Glass  Containers 

2% 

39% 

58% 

41% 

59% 

Plastic  (rigid  and  film) 

-14% 

29% 

85% 

-77% 

78% 

101% 

Composite  Packaging 

100% 

100% 

Aluminiam  Cans,  Foil 

22% 

49% 

28% 

26% 

S6% 

18% 

llnplate.  Steel  Cans 

-57% 

61% 

95% 

^«% 

73% 

75% 

White  Goods 

100% 

100% 

Used  Tires 

28% 

72% 

-2% 

69% 

33% 

Yard  Waste 

2% 

27% 

72% 

-1% 

48% 

53% 

Food  Waste 

1% 

47% 

52% 

-2% 

76% 

26% 

Wood  Waste 

1% 

43% 

56% 

-2% 

S4% 

48% 

Construction/Demolition  Waste 

34% 

31% 

35% 

42% 

41% 

17% 

Disposable  Diapers 

28% 

72% 

36% 

64% 

Foundry  Sands 

5% 

4% 

90% 

10% 

30% 

59% 

Asphalt 

100% 

100% 

Other 

20% 

80% 

19% 

81% 
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Diveision  Paramétras:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


Waste  Diversion  Percentages  by  Sector  and  Ckmqxinent 


1992 


2000 


Solid  Waste  Muugement 


Recycle    laciner-    i-««M«în    Recycle 
anon 


■lion 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Coniainen 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tmplate.  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Cansnuction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


100% 
100% 
100% 
1009E 
100% 
100« 
100« 
100% 
lOME 
100% 
100% 
100« 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


Recycling 

Recycle    Indnei- 

■«wrttill 

atioD 

ONP 

95%. 

5% 

95% 

5% 

Rne  Paper 

96%. 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Alominiam  Cans,  Foil 

100%. 

100% 

Tmplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

gs% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60%^ 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8%. 

92% 

8% 

Asphalt 

92% 

8%i 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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Summary  Stansncs:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

402  090 

453  067 

Reuse 

Recycled 

232  562 

1  286  632 

1  877  590 

LandfiU 

3  915  076 

3  811163 

2  543  268 

2  270  397 

Total  Diversion 

242  037 

1  688  721 

2  330  656 

Percent  Diversion 

0% 

6% 

40% 

51% 

INDUSTRIAL/COMMERCIAL/INSTTrtrnONAL  ÇLCT) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

337  583 

292  906 

Reuse 

Recycled 

241693 

1  628  888 

2  429  929 

Incineration 

Landfill 

5  178  308 

5  119  307 

3  683  201 

3  264  026 

Total  Diversion 

241693 

1966470 

2  722  835 

Percent  Diversion 

0% 

5% 

35% 

45% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

3  191  759 

4  707  697 

Recycled 

474  255 

2  915  519 

4  307  519 

Incineration 

Landfill 

30  243 

276  240 

400  178 

Total  Diversion 

474  255 

2  915  519 

4  307  519 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

LandfiU 

Sent  to  Recycling 

Percent  Diversion 

9  093  384 

9  093  384 

0% 

8  930470 

8  930470 

0% 

6226468 

6226468 

0% 

5  534  423 

5  534  423 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 
Total  Waste  Diverted 
Percent  of  Waste  Diverted 


9  093  384 


0% 


9  414  200 
483  730 

5% 


9  881660 
3  655  192 

37% 


10  587  914 
5  053  491 
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Summary  Stansncs:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  <rf  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$484  120 

$149  999 

$334  121 

Incineration 

Landfill 

$523  032 

$523  032 

TOTAL 

$1007  152 

$149  999 

$857  153 

INCREMENTAL  POUCY  IMPLEMENTATION          Capital 

Operating 

Total 

EDUCATION  PROGRAMS 

$14  368 

$14  368 

VIRGIN  MATERIALS  TAXES 

LANDFILL  BANS 

INDUSTRIAL  WASTE  AUDITS 

USER  CHARGES 

EXPANDED  BLUE  BOX  PROGRAMS 

$8  591 

$8  591 

MANDATORY  SOURCE  SEPARATION 

YARD  AND  ORGANIC  WASTE  COLLECTION  PROGRAMS   . 

$4  987 

$4  987 

TOTAL  IMPLEMENTATION  COSTS 

$27  946 

$27  946 

[COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$728  466 

$238  583 

$489  883 

Incineration 

Landfill 

$464  899 

$464  899 

TOTAL 

$1  193  366 

$238  583 

$954  783 

INCREMENTAL  POUCY  IMPLEMENTATION          Capital 

Operating 

Total 

EDUCATION  PROGRAMS 

$16118 

$16  118 

VIRGIN  MATERLALS  TAXES 

LANDFILL  BANS 

INDUSTRL^iL  WASTE  AUDITS 

USER  CHARGES 

EXPANDED  BLUE  BOX  PROGRAMS 

$13  837 

$13  837 

MANDATORY  SOURCE  SEPARATION 

YARD  AND  ORGANIC  WASTE  COLLECTION  PROGRAMS 

$7  895 

$7  895 

TOTAL  IMPLEMENTATION  COSTS 

$37  850 

$37  850 
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Policy  Companson  Siimmary:  ECONOMIC  A^fD  REGULATORY  MEASURES  SCENARIO 


COMPARISON: 


ECONOMIC  AND  R  vs. 


CURRENT  TREND 


1992 


2000 


1992 


2000 


RESIDENTIAL 


Generation 

4  231989 

4  601  053 

4  231989 

4  601  053 

Reduction 

402  090 

453  067 

87  329 

90755 

Reuse 

Sent  to  Recycling 

1286632 

1  877  590 

649  802 

1249  966 

LandfiU 

2  543  268         - 

2  270397 

3  494  859 

3  260  332 

Total  Diversion 

1  688  721 

2  330656 

737131 

1340  721 

Percent  Diversion 

40% 

51% 

17% 

29% 

INDUSTRIAL/COMMERCIAIVINSTrnniONAL  (LŒ) 


Generation 

5  649  671 

5  986  861 

5  649o71 

5  986  861 

Reduction 

337  583 

292  906 

126451 

75  565 

Reuse 

Sent  to  Recycling 

1  628  888 

2  429  929 

564  750 

1069  924 

Incineration 

Landfill 

3  683  201 

3264  026 

4  958470 

4  841372 

Total  Diversion 

1966470 

2  722  835 

691201 

1  145  489 

Percent  Diversion 

35% 

45% 

12% 

19% 

1992 


2000 


1992 


2000 


RECYCLING 


Received  for  Recycling 

3  191  759 

4  707  697 

1328  934 

2  538  396 

Recycled 

2915519 

4  307  519 

1  214  552 

2  319  890 

Incineration 

Landfill 

276  240 

400  178 

114  382 

218  506 

Total  Diversion 

2915519 

4  307  519 

1  214  552 

2  319  890 

Percent  Diversion 

91% 

91% 

91% 

91% 

SOLED  WASTE  MANAGEMENT 


Received  for  Disposal 

6  226  468 

5  534  423 

8  453  329 

8  101  704 

Incineration 

LandfiU 

6  226468 

5  534  423 

8  453  329 

8  101  704 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 
Total  Waste  Diversion 
Percent  of  Waste  Diverted 


9  881660 

10  587  914 

9  881660 

10  587  914 

3  655  192 

5  053  491 

1428  331 

2486  210 

37% 

48% 

14% 

23% 

C  -  70 


Soiircrr  Wa^tr  Manaur.ment  Pnlicv  MnrtrJ 


23-Feb-92 


Pcrticy  Companson  Summary:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


COMPARISON: 


ECONOMIC  AND  R  vs. 


CURRENTTREND 


[COSTS  OF  ACHIEVDÏG  DIVERSIONS  (000*s  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

ECONOMIC  AND  RE 

CURRENT TREND 

DIFFERENCE 

Reduction 

Reuse 

Recycling 

$334  121 

$133  039 

$201  082 

Incineration 

T^nrifill 

$523  032 

$710092 

-$187  059 

TOTAL 

$857  153 

$843  130 

$14  022 

INCREMENTAL  POUCY  IMPLEMENTATION 

ECONOMIC  AND  RE 

CURRJENT  TREND 

DIFFERENCE 

EDUCATION  PROGRAMS  vs. 

$14  368 

$14  368 

VIRGIN  MATERIALS  TAXES  vs. 

- 

LANDFILL  BANS  vs. 

■ 

INDUSTRL\L  WASTE  AUDITS  vs. 

USER  CHARGES  vs. 

EXPANDED  BLUE  BOX  PROGRAMS  vs. 

$8  591 

$8  591 

MANDATORY  SOURCE  SEPARATION  vs. 

..  ..._.._ 

YARD  AND  ORGANIC  WASTE  COLLECTION  PRO 

$4  987 

$4  987 

TOTAL  IMPLEMENTATION  COSTS 

$27  946 

$27946 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANACKMENT 

ECONOMIC  AND  RE 

CURRENT  TTŒND 

DIFFERENCE 

Reduction 

Reuse 

Recycling 

$489  883 

$266402 

$223  481 

Incineration 

T.andfi11 

$464  899 

$680  555 

-$215  655 

TOTAL 

$954  783 

$946957 

$7  826 

INCREMENTAL  POUCY  IMPLEMENTATION 

ECONOMIC  AND  RE    CURRENTTKEND 

DIFFERENCE 

EDUCATION  PROGRAMS  vs. 

$16118 

$16118 

VIRGIN  MATERLiiLS  TAXES  vs. 

LANDFILL  BANS  vs. 

INDUSTRL«iL  WASTE  AUDITS  vs. 

USER  CHARGES  vs. 

EXPANDED  BLUE  BOX  PROGRAMS  vs. 

$13  837 

$13  837 

MANDATORY  SOURCE  SEPARATION  vs. 

YARD  AND  ORGANIC  WASTE  COLLECTION  PRO 

$7  895 

$7895 

TOTAL  IMPLEMENTATION  COSTS 

$37  850 

$37  850 

C-71 


Source:  Wasir  ManaBcmcnt  PoHcv  Mode] 


03-Dec-91 


Results:  ECONOMIC  AhfD  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARK) 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


I  SCENARIO: 


ECONOMIC  AND  REGULATORY  MEASURES  SCB4ARiO 


TABLE  1 


ISDMMARYTaLL  waste  TYPES 


Total  Waste  Geaeatcd 
Rendential  and  LCI 


Total  Waste  DiTotEd  Cram 


Total  Waste  Seitt  to 
Landfill  and  iDcmeatiao 


Re£aeace  Qnamiqr 


PiDpoRxon  of  Waste  DiveRed 
Pmii  LaadfiQ  and  Indnexuioo 


Waste  Divcned  aom  Landfill  and 
Lnnoaiion  as  a  I^opcnian  cf  Waste  Seat 

to  T  JnHfm  aad  }nrit<frmtinn  JQ  1987 


1987 


Waste  Matmyiueut  and  Policy ''■v'''"''ataiiooOo«g 


1989 


1992 


2000 


9093384  9414  200  9881660  10587914 


483  730  3  655192  5053  491 


9093384  8930470  6226468  5534423 


9093384  9414200  9829466  10686675 


Cost  of  DiTcmons 
Cost  of  Landfill  and  Incmentiaa 
Total  Waste  Managesaent  Cost 
Cost  of  Policies 


OOO's  of  1989  Dcdlais 


S% 


S« 


37% 


37« 


$334  121 

$523  032 

$857.153 

$27  946 


48% 


$489  883 
$464  899 
$954  783 
$37  850 


C-72 


.Snmxx::  Waste  ManapRinmt  Policv  Model 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


TABLE  2a 


Wnc»ff  /jnnmifii»»  fi«»fu»rfff»yf 


RESIDENTTAL 

Tonnes 


1987 


1989 


ONP 

Rne  Paper 

Boxboaid 

OCC 

\£xedP^>er 

Magazines 

Telephone  Books 

Glass  Coneiners 

Plasoc  (rigid  and  film) 

Cofiqx>si  te  Packaging 

Alunnninm  f^agc,  Foil 

Tinpiate,  Steel  Cans 

White  Goods 

UsedTïies 

Yard  Waste 

Food  Waste 

Wood  Waste 

Coosnuction/Deinalition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


386  369 

400000 

417  644 

454  066 

71478 

74  000 

77  264 

84  002 

167  201 

173  100 

180  736 

196  497 

105  286. 

109  000 

113  808 

123  733 

57  279 

59  300 

61916 

67  315 

159  474 

165  100 

172383 

187416 

12557 

13  000 

13  573 

14  757 

259  350 

268  500 

280344 

304  792 

132911 

137  600 

143  670 

156199 

11012 

11400 

11903 

12  941 

15  841 

16  400 

17  123 

18  617 

72  541 

75  100 

78  413 

85  251 

97  945 

101400 

105  873 

115106 

773 

800 

835 

908 

632099 

654400 

683  266 

742  852 

603  315 

624600 

652151 

709  024 

45  109 

46  700 

48  760 

53  012 

11  108 

11500 

12  007 

13  054 

107217 

111000 

115  896 

126  003 

966212 


1000300 


1044424 


1135506 


TOTAL 


3  915  076 


4  231989 


4601053 


Toal  Residential  Waste  IXvettEd  âom 
Sdid  Waste  Management  Stream 

Ptoponion  of  Residential  Waste 

nrgwtBrf  fmrr»  T  jmfffiTI  «nri  Inrinirrjrinn 


242037 


6% 


1  688  721 


40% 


2330656 


51% 


C-73 


SoiiTcer  WiKlE  Mwiapr.nv.nt  Policv  Mndri 


03-Dec-91 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASIB  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  IBROUCS  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATCHIYMBASURES  SCBNARK} 


TABLE  2b 


"ffttic-iiion 


RESIDENTIAL 

Tonnes 


1987 


1989 


1992 


ONP 

32  644 

34  066 

Fine  Paper 

Boxboaid 

OCC 

Vfixed  Paper 

Magazines 

Telephone  Books 

1250 

1365 

Glass  Con  laineTS 

3  744 

5  292 

Plastic  (ligid  and  film) 

- 

-19  410 

-114951 

Composite  Packaging 

Alominiuin  Cans.  Foil 

5188 

6332 

Tinplate.  Steel  Cans 

-20687 

-13  849 

White  Goods 

Used  Tires 

Yard  Waste 

2369 

16  800 

38  400 

Food  Waste 

7106 

220260 

319737 

Wood  Waste 

Coostmction/Deniolition  Waste 

Disposable  Diapers 

50  54« 

76  750 

Foundry  Sands 

Asphalt 

Other 

111753 

99  925 

Tocil  Resdential  Waste  Redoced 

9475 

402  090 

453  067 

0% 

10% 

10% 

Piopaction  of  Total  Waie  Stream 

0% 

4% 

4% 

WailB  Dirertcd  thmagh  Rednctian  as  a 

Propaition  of  Waste  Sent  to  Landfill 

0% 

4% 

5« 

C-74 


Sonrce:  Wjwte  Manapement  Policv  Mnde) 


03-Dec-91 


Results:  ECONOMIC  AND  REGfULATORY  MEASURES  SCENARIO 


Page  4  of 9 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION.  RE-USE  AND  RECYCLING 

BYCOMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATCKY  MEASURES  SCENARIO 


TABLE  2c 


Reuse 


RESIDENTÎAL 
ToiDies 


2000 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplaie,  Steel  Cans 

White  Goods 

UsedTlies 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapos 

Foundry  Sands 

Asphalt 

Other 


Total  Re&deatial  Waite  Reoied 

Piupuition  ofReinif  iifml  Waste  Stream 

Prapcxtion  of  Total  Wane  Stream 

Waste  Divated  tfamigh  Reose  as  a 

and  Incineouion  in  19S7 

C-75 


."îmircr:  WaxU!  Manapemr.nr  Policv  Mrtdei 


03-Dec-91 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


Page  5  of 9 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTEDIVERSION  THROUGH  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATORY  KfflASURES  SCENARIO 


TABLE 2d 


Recycling 


RESIDENTIAL 
Tonnes 


1987 


1989 


1992 


2000  I 


ONP 

Hne  Paper 
Boxboaid 

occ 

Kfixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Padraging 

Aluminium  Cans,  Foil 

Tïnplate.  Steel  Cans 

White  Goods 

UsedTncs 

Yard  Waste 

Food  Waste 

Wood  Waste 

Coostmction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


155  900 


S30 

260 

750 

31000 

1030 

3  130 
16  140 


Total  Resdeotial  Waste  Sent 
Waste  Actially  Rec><ded 

Piupottion  of  Resideotial  Waste  Sueam 


Piopaaitm  of  Toul  Wise  Stieam 

Waste  DiTeilBd  tfatoogh  Reuse  as  a 
Ptopoitian  of  Wasts  Seat  to  LaadfiH 
TiH  Int.iiKr*^""^"  19S7 


247  804 
232562 


6% 


2« 


3% 


343  130 
36  402 
65  620 
65  032 

44  400 

2800 

163  631 

46  515 

9102 
80  494 

84 

507  413 

14427 

97S2 


1388  802 
1286  632 


30% 


13% 


14% 


406  895 
60  402 
135  296 
108494 

90377 

6766 

212271 

156092 

9967 
87  061 

136 

681  919 

50120 

15  904 


2021699 
1877590 


41% 


18% 


C-76 


Source:  Waste  MMiapemmt  P<ilicv  Model 


03-Dec-91 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  RECULATC»Y  MEASURES  SCENARIO 


TABLE  3a 


Waste  QaantitiesGenentted 


INDUSnUAL/OOMMEROAL/INSTTrUTTONAL 

Tonnes 


1989 


1992 


2000 


ONP 

Fine  Paper 

Boxboaid 

OCC 

Nfixed  Paper 

Magazines 

Tdepbone  BooIls 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluimninm  Cans,  Foil 

Tmplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Coostnction/Demolition  Waste 

Disposable  Diapers 

Foundiy  Sands 

Asphalt 

Other 


164  207 
347  732 
322521 
.  425  972 
76  694 
123  252 
7051 
59404 
98  814 

16131 
23  762 

85001 

106251 
473  302 
1390638 
125184 
7727 
343  868 

980797 


170000 
360000 
333  900 
441000 

79  400 

127600 

7300 

61500 
102300 

16  700 
24  600 

88  000 
110000 
490000 
1  439  700 
129600 
8000 
356000 

1015  400 


179154 
379  385 
351879 
464746 
83  675 
134471 

7  693 
64  812 

107  808 

17  599 
25  925 

92738 

115923 

516385 

1517  223 

136  579 

8  431 
375169 

1070076 


189  846 
402028 
372881 
492484 

88  669 

142496 

8  152 

68  680 
114243 

18  650 

27  472 

98  273 
122  842 
547  204 
1607  775 
144  730 
8  934 
397561 

1  133  941 


TOTAL 


I    S  178  3œ 


5361000 


5  649  671 


5986  861 


Total  ICI  Waste  Diverted  from 
Soiid  Waste  "•"'g**""*"^  Stxcazn 

Proportion  of  ICI  Waste  Diverted 


241693 


5% 


1966470 


35% 


2722  835 


45% 


C-77 


Source:  Waste  Manapement  Policv  Mnrirl 


03-Dec-91 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUC3I  -  REDUCTION.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATC»Y  MEASURES  SCENARIO 


TABLE  3b 


E(e(&ictian 


INDUSTTUAUOOMMEROAUINSTrrUTTONAL 

Tonnes 


1989 


1992 


ONP 

14154 

9846 

Rne  Paper 
Boxboanl 

41318 
3184 

116  169 
-6119 

OCC 

3846 

-8616 

vexed  Paper 
Magazines 
Telephone  Books 

1401 
685 

-1451 

-2104 

745 

Glass  Containers 

1412 

Plastic  (ligid  and  film) 

-15552 

-88057 

Composite  Packaging 
Aluininimn  Cans,  Foil 

3939 

4  830 

Tinplate.  Steel  Cans 

-14675 

-13  128 

White  Goods 

Used  Tues 

-2227 

Yard  Waste 

1923 

-1158 

Food  Waste 

4385 

-9796 

Wood  Waste 

13923 

-26625 

Constrocnon/Dcmolidon  Waste 

46079 

60  330 

Disposable  Diapers 
Foundry  Sands 

2336 
19169 

3257 
41561 

Asphalt 
Otiier 

210056 

215  449 

Toul  ICI  Waste  Rfidnced 


Pxuportion  of  Id  Waste  Stmm 


FtopGction  of  Total  Waste  Streain 


Waste  DircitBd  tizroagh  Rcdoction  as  a 
ftopoition  of  Waste  Seat  to  Landfill 

aitti  far  ip^ rati rm  iQ  1987 


337583 


6% 


292906 


5% 


3« 


3% 


C-78 


Srtiiw.r  Wa^te  Manaffemmt  PrJicv  Mndri 


03-DCC-91 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 
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ANALYSIS  OF  VfASTE  FLOWS  IN  ONTARIO 

WASTB  DIVERSION  TBROUGH  -  REDUCnON.  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


TABLE  3c 


Reuse 


INDUSTWAL/OOMMEROAL/INSnTUTIONAL 

Tonnes 


1989 


1992 


2000 


ON? 

Hne  Paper 

Boxboani 

OCC 

Mixed  Paper 

Magazines 

Teiq>hone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constiuction/Demolition  Waste 

Disposable  Diapen 

Foondiy  Sands 

Asphalt 

Other 


Total  ICI  Waste  Reased 

PtopoRion  of  ICI  Wane  Stteam 

Rropanion  of  Total  Wade  Stieam 

Wane  Direned  throogh  Rense  as  a 

Piopartiatt  of  Waste  Sent  to  Landfill 

C-79 


SoiiTnr:  Waste  Manapenv.nt  Policv  Mndel 


Results:  ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


ANALYSIS  OF  WASTE  FLOWS  IN  ONTARIO 

WASTE  DIVERSION  THROUGH  -  REDUCTION,  RE-USE  AND  RECYCLING 

BY  COMPONENT 


SCENARIO: 


ECONOMIC  AND  REGULATORY  MEASURES  SCENARIO 


TABLE 3d 


Recycling 


INDUSTRIAUOOMMEROAL/INSnTUTIONAL 
Tonnes 


1987 


1989 


1992 


2000 


ONP 

57  000 

92  354 

117  731 

Fine  Paper 

30000 

175  542 

220131 

Boxboard 

88  424 

153  753 

OCC 

110300 

330376 

427  095 

Mixed  Paper 

15  700 

15  700 

Magazines 

6654 

14  460 

Telephone  Books 

722 

1300 

Glass  Containers 

16  800 

25  515 

28  054 

Plastic  (rigid  and  film) 

31345 

87  213 

Composite  Packaging 

Aluminium  Cans,  Foil 

5434 

8655 

10  383 

Tinplate,  Steel  Cans 

60 

15  848 

20  008 

White  Goods 

Used  lues 

6100 

26  016 

67  812 

Yard  Waste 

30  894 

58  389 

Food  Waste 

30000 

244631 

414  093 

Wood  Waste 

650986 

870417 

Coostiuction/Demoiition  Waste 

1000 

42  560 

59  440 

Disposable  Diapers 

Foimdry  Sands 

16  736 

120020 

Asphalt 

Other 

Total  ICI  Waste  Sent  to  Recycling 
Waste  Acmilly  Recycled 

256  694 
241693 

1802957 
1628  888 

5% 

29% 

Prapottiaa  of  Total  Waste  SBeam 

3% 

16% 

Waste  DiTcitBd  tfaioagh  Recyding  ax  a 

3% 

18% 

2685  998 
2  429  929 


41% 


23% 


27% 


C-  80 


Sotireft:  Waste  Manaeetnftnt  Policv  Mntiei 


individual  measures 


C-81 


06-Dec-91 


Diversion  Pazarneaxs:  DEPOSIT  SYSTEMS 


Page  1  r>t 


Waste  Diversion  Pen»itages  by  Sector  and  Camponent 


1992 


2000 


RcsidcotiAl 


RednctiaD    Renie     Recycle    T.»nrffin  RedactiaD    ReoK     Recede    Landfill 


ONP 

8% 

74% 

18% 

8% 

86% 

TH 

Rne  Paper 

25% 

75% 

50% 

50% 

Baxboaid 

20% 

80% 

50% 

50% 

OCC 

1% 

99% 

2% 

98% 

KCxedP^xr 

100% 

100% 

Magazines 

.9% 

_91* 

28% 

72% 

Telephone  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Coniaineis 

1%          10%          31% 

57% 

2%          12%          46% 

41% 

Plastic  (tigid  and  film) 

-14% 

7% 

106% 

-74% 

43% 

i-»o% 

Composite  Packaging 

100% 

llXWi 

Alaimmnm  Cans,  Foil 

30% 

43% 

27% 

34% 

44% 

22% 

Tinplatc,  Steel  Pan» 

-26% 

79% 

47% 

-16% 

86% 

319Î 

White  Goods 

100« 

100% 

Used  Tues 

7% 

94% 

8% 

92% 

Yaid  Waste 

2% 

21% 

-  77% 

L          5% 

57% 

38% 

Food  Waste 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

1009E 

Constiuction/Deniolition  Waste 

100« 

1009Ï 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foaadry  Sands 

100% 

100% 

Asphalt 

100^ 

100« 

Other 

100% 

100% 

1992 


2000 


la 

RedocnoD 

aXioD 

Landfill  Redactian 

«tion 

Landfill 

ONP 

8% 

32% 

60% 

5% 

30% 

65% 

Fine  Paper 

11% 

12% 

77% 

29% 

20% 

51% 

Boxboaid 

1% 

99% 

-2% 

102% 

OCC 

1% 

30% 

69% 

-2% 

Sl« 

51% 

Mixed  Paper 

19» 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

lOl-ï 

Telephone  Books 

9% 

91% 

9% 

91 9^ 

Glass  Containers 

2% 

12%          21% 

66% 

18%          20% 

62% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

137% 

100% 

100% 

Aluminium  Cans,  Foil 

22% 

37% 

41% 

26% 

36% 

38% 

Tinr'»"".  '>"^'  ^"ns 

-57% 

37% 

120% 

-48% 

«% 

106% 

White  Goods 

100% 

100« 

Used  Tues 

21% 

79% 

-2% 

66% 

37% 

Yard  Waste 

2% 

98% 

-1% 

101« 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Constroction/Demalition  Waste 

34% 

2S% 

41% 

42% 

37% 

22% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100« 

Other 

100% 

100% 
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Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


Sabd  WutB  ManagemBnt 


Recycle    ladner-    T.Mirifin    Recycle 
■liai 


laaner-    T.tv4fin 
atico 


ONP 

fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Alumimum  Cans,  FoU 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

CansDuction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100%! 


100% 
100% 
100« 
100« 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100%) 
100%, 


1992 


2000 


RecycUsg 

atioD 

lAidfni 

atioo 

LandfiD 

ONP 

95% 

5% 

95% 

5% 

fine  Paper 

96% 

4% 

96% 

4« 

Boxboaid 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  P^jer 

96% 

4% 

96% 

4« 

Magazines 

92% 

8% 

92% 

8« 

Telephone  Books 

92% 

8% 

92% 

8« 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

89! 

92% 

8% 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

8% 

92% 

8« 

Used  Tubs 

92% 

8% 

92% 

i% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8« 

Other 

92% 

8% 

92% 

8% 
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Summary  Statistics:  DEPOSIT  SYSTEMS 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

87  329 

90  755 

Reuse 

28440 

35  888 

Recycled 

232  562 

658  320 

1258  144 

Landfill 

3  915  076 

3  811  163 

3  457  900 

3  216  267 

Total  Diversion 

242  037 

774  089 

1  384  786 

Percent  Diversion 

0% 

6% 

18% 

30% 

INDUSTEOAUCOMMERCIAL/INSTITLrnONAL  QCT) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

12645) 

75  565 

Reuse 

7  500 

12  438 

Recycled 

241  693 

569416 

1  072  802 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  946  304 

4  826  056 

Total  Diversion 

241693 

703  367 

1  160  805 

Percent  Diversion 

0% 

5% 

12% 

19% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1  342  776 

2  549  882 

Recycled 

474  255 

1  227  737 

2  330  946 

Incineration 

Landfill 

30  243 

115  039 

218  937 

Total  Diversion 

474  255 

1  227  737 

2  330946 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLED  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

Landfill 

Sent  to  Recycling 

Percent  Diversion 


9  093  384 


9  093  384 


0% 


8  930470 

8  930470 

0% 


8  404  203 

8  404  203 

0% 


8  042  323 

8  042  323 

0% 


SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  477  457 

2  545  591 

Percent  of  Waste  Diverted 

0% 

5% 

15% 

24% 
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COSTS  OF  ACHffiVING  DIVERSIONS  (OOO's  of  1989$) 


1992  œSTS 

i  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

S7  199 

$5  939 

$1260 

Recycling 

$207  936 

$77  340 

$130  596 

Incineration 

Landfill 

$705  965 

$705  965 

TOTAL 

$921  100 

$83  279 

$837  821 

INCREMENTAL  POUCY  IMPLEMENTATION 

C^jital 

Operatmg 

Total 

DEPOSIT  SYSTEMS 

TOTAL  IMPLEMENTATION  COS'l-JJ 

. 

COSTS  OF  ACHIEVING  DIVERSIONS  (000*s  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

$9  680 

$7  986 

$1694 

Recycling 

$396  258 

$131  554 

$264  704 

Incineration 

Landfill 

$675  567 

$675  567 

TOTAL 

$1  081  505 

$139  540 

$941965 

INCREMENTAL  POLICY  IMPLEMENTATION 

Capital 

Operating 

Total 

DEPOSIT  SYSTEMS 

TOTAL  IMPLEMENTATION COSl-S 
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Waste  Diversion  Percentages  by  Sector  and  Conqxmept 


1992 


2000 


Rendeatial 


Rednctiao    ReoB      Recyde    Lmdfill  Rrdnnrifi    Raue     Secyàc    LrndfiU 


ONP 

8% 

75% 

17% 

8% 

S6% 

6% 

Rne  Paper 

29% 

71% 

54% 

46% 

Boxboaid 

22% 

78% 

54% 

46% 

OCC 

_6% 

94% 

10% 

90% 

Nfixed  Paper 

100% 

100% 

Magazines 

14% 

86% 

33% 

67% 

Telq>hone  Books 

9% 

13% 

78% 

9% 

37% 

53% 

Glass  Con tainers 

1% 

34% 

64% 

2% 

49% 

50% 

Plastic  (rigid  and  film) 

-14% 

15% 

99% 

-74% 

60% 

113% 

ComposLte  Packaging 

100% 

100% 

Alominiam  Cans,  Foil 

30% 

31% 

39% 

34% 

38% 

28% 

TinpUte,  Steel  Cans 

-26% 

78% 

49% 

-16% 

85% 

31% 

White  Goods 

100% 

100% 

Used  Tires 

2% 

98% 

2% 

98% 

Yard  Waste 

7% 

21% 

-72% 

-      7% 

57% 

35% 

Food  Waste 

12% 

2% 

86% 

21% 

7% 

72% 

Wood  Waste 

100% 

100% 

Constniclion/Demolition  Waste 

100% 

100% 

Disposable  Diapers 

22% 

78% 

22% 

78% 

Foondry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

6% 

94% 

4% 

96% 

3 


1992 


2000 


la 


Réduction    Renae      Recycle 


itOTTMT-    T  twifm  RedoctiaD 
atioo 


ReosB     Recycle 


loaoer-    i  ^wHsn 
atioo 


ONP 

8% 

33% 

59% 

5% 

33% 

Rne  Piper 

11% 

16% 

73% 

29% 

25% 

Boxboard 

1% 

3% 

96% 

-2% 

5% 

OCC 

1% 

37% 

62% 

-2% 

51% 

Nfixed  Paper 

19% 

81%j 

-2% 

18% 

Magazines 

1% 

99% 

-1% 

Telqjhoae  Books 

9% 

2% 

89% 

9% 

3% 

Glass  Containers 

2% 

23% 

75% 

24% 

Plastic  (ligid  and  film) 

-14% 

17% 

98% 

-77% 

48% 

Composite  Packaging 

100% 

Alominiam  Cans,  Foil 

22% 

37% 

40% 

26% 

37% 

Tinplate.  Steel  Cans 

-57% 

40% 

116% 

■4i% 

47% 

White  Goods 

100% 

Used  Tues 

2%          18% 

80% 

-2%            1%          64% 

Yard  Waste 

4% 

96% 

2% 

Food  Waste 

4% 

18% 

77% 

3% 

29% 

WoodWasiB 

1% 

16% 

83% 

-2% 

23% 

Coostnction/Deinolilion  Waste 

34% 

25% 

41% 

42% 

37% 

Disposable  Diapers 

19% 

81% 

19% 

Foundry  Sands 

5% 

1« 

94% 

10% 

27% 

Asphalt 

100% 

Other 

6% 

94% 

4% 

62% 
46% 
97% 
50% 
84% 
101% 
88% 
76% 
129% 
100% 
37% 
101% 
100% 
38% 
98% 
68% 
79% 
22% 
81% 
62% 
1C0% 
96% 
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Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


Solid  Waste  Management 


Recycle 


Incincr-    T  jmHfiti    Recycle 
atioo 


Incincr-    Tiw^Hfm 


ONP 

Rne  Paper 
Boxboord 
OCC 

Mixed  Paper 

Magazines 

Telq)hone  Books 

Glass  Concaineis 

Plastic  (rigid  and  fiUn) 

Composite  Parif  aging 

Alomimuin  Cans,  Foil 

Implate,  Steel  Cans 

White  Goods 
Used  Tires 

Yard  Waste 

FoodWasE 

Wood  Waste 

Constiuction/Demolidon  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Odier 


ICXWc 
100^ 
100% 
100% 
100% 
100% 
100%( 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100%J 


1992 


2000 


Recychng 

Recycle    Indner- 
atioo 

Lmdfill 

Recycle    Incioer- 
ation 

I-»nHfit1 

ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboaid 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

5« 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8« 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8« 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8« 

Aluminitmi  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

8% 

92% 

8« 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Wasw 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 

C-87 
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Summaiy  Stansncs:  EDUCATION  PROGRAMS 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

218  662 

194  130 

Reuse 

17 

18 

Recycled 

232  562 

701  194 

1320958 

Landfill 

3  915  076 

3  811  163 

3  312  117 

3  085  947 

Total  Diversion 

242  037 

919  872 

1  515  106 

Percent  Diversion 

0% 

6% 

22% 

33% 

IM)USTRIAIVCOMMERCIAL/INSTrnJTIONALXICI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

209956 

148  779 

Reuse 

1561 

781 

Recycled 

241  693 

678  600 

1  164  274 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  759  554 

4  673  028 

Total  Diversion 

241  693 

890  117 

1313  833 

Percent  Diversion 

0% 

5% 

16% 

22% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1506  794 

2  714  568 

Recycled 

474  255 

1379  794 

2485  232 

Incineration 

Landfill 

30  243 

127  000 

229  336 

Total  Diversion 

474  255 

1  379  794 

2  485  232 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

8  071  671 

7  758  974 

Incineration 

Landfill 

9  093  384 

8  930  470 

8  071  671 

7  758  974 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1809  989 

2  828  940 

Percent  of  Waste  Diverted 

0% 

5% 

18% 

27% 

Soiircï!:  Wastft  Manaffcmp.nt  Polirv  Modrl 
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(COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenoes 

Net 

Reduction 

Reuse 

Recycling 

$234  658 

$87  352 

$147  307 

Incineration 

Landfill 

$678  032 

$678  032 

TOTAL 

$912  690 

$87  352 

$825  338 

INCREMENTAL  POUCY  IMPLEMENTATION 

Cjçitel 

^  Operating 

Total 

EDUCATION  PROGRAMS 

$14  368 

$14  368 

TOTAL  IMPLEMENTATION  COSTS 

$14  368 

$14  368 

[COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$426  518 

$149  895 

$276623 

Incineration 

Landfill 

$651  765 

$651  765 

TOTAL 

$1  078  283 

$149  895 

$928  388 

INCREMENTAL  POLICY  IMPLEMENTATION 

Capital 

Opecating 

Total 

EDUCATION  PROGRAMS 

$16  118 

$16  118 

TOTAL  IMPLEMENTATION  COSTS 

$16118 

$16  118 

C-  89 
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Waste  Diversion  Peroentages  by  Sector  and  Componeiit 


1992 


2000 


Residential 


Rednc&aa    Reoae      Recycle    i^mrUm  Redaction    ReoK     Recycle    T.^ndfiTI 


ONP 

8% 

75% 

17% 

8% 

87% 

6% 

Fine  Paper 

36% 

64% 

63% 

37% 

Boxboard 

28% 

72% 

59% 

41% 

OCC 

10% 

90% 

30% 

70% 

Mixed  Paper 

100% 

100% 

Magazines 

15% 

85% 

37% 

63% 

Telqjhone  Books 

9* 

17% 

74% 

9% 

43% 

48% 

Glass  Containers 

1% 

39% 

60% 

2% 

53% 

46% 

Plastic  (rigid  and  film) 

-14% 

11% 

103% 

-74% 

61% 

113% 

Composice  Packaging 

100%i 

100% 

Aliurnnium  Cans,  Foil 

30% 

33% 

37% 

34% 

41% 

25% 

Tinplatc.  Steel  Cans 

-26% 

83% 

44% 

-16% 

89% 

28% 

White  Goods 

100^ 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

2% 

21% 

-.77% 

. --   .5% 

57% 

38% 

FoodWasie 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

100% 

Constniction/Deniolilion  Waste 

100% 

100% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


la 


Redoctian    Rease     Recycle 


Inoner-    t  jwirffîn  Reduction    Reiue 
ation 


Recycle 


■tion 


ONP 

8% 

32% 

60% 

5% 

30% 

65% 

HncPapex 

11% 

12% 

77% 

29% 

20% 

51% 

Boxboard 

1% 

99% 

-2% 

1029J 

OCC 

1% 

30% 

69% 

-2% 

51% 

51% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

1019! 

Telephone  Books 

9% 

91% 

9% 

91% 

GUss  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

1379S 

Corqjositc  Packaging 

100% 

100% 

Aluininium  Cans,  Foil 

22% 

37% 

41% 

26% 

36% 

38% 

Tlnplate,  Steel  Cans 

-57% 

37% 

120% 

■4i% 

42% 

106« 

White  Goods 

100% 

1009! 

Used  Tires 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

1019! 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

ConstncDon/Demolition  Waste 

34% 

25% 

41% 

42% 

37% 

22% 

Ehsposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

iJ 

0 
n 
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Diveision  Parametas:  EXPANDED  BLUE  BOX  HWXJRAMS 


Waste  Diversion  Percentages  by  Sector  and  Ccnqponent 


1992 


2000 


Solifl  Wute  Mtnigenmt 


Kficyde    laaner-    i^ruttîn    Kecyde    laaser-    t  jnWfin 


ONP 

HneP^w 
Boxboaid 
OCC 

Mixed  Papa- 
Magazines 
Telephone  BoqIq 
Glass  Containers 
Plastic  (rigici  and  film) 
Cocnposite  Packaging 
Alominiam  Cans,  Foil 
lïnplate.  Steel  Cans 
White  Goods 
UsedTïies 
Yaid  Waste 
Food  Waste 
Wood  Waste 

Constiuction/Deinolidon  Waste 
Disposable  Diapers 
Foundry  Sands 
Asphalt 
Other 


1992 


2000 


Recycling 


Recycle    Indser- 
ation 


T.anfffin    Recycle    lociner-    t  *«h^ 


OhfP 

95% 

5% 

95% 

5% 

Rne  Paper 

96% 

4% 

96% 

4% 

Boxboaid 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telq>hone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

CoitQ)osi  te  Packaging 

92% 

8% 

92% 

8% 

Almnimtsn  Cans,  Foil 

100% 

100% 

Implate,  Steel  Cans 

94% 

6% 

94% 

6% 

WUte  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Cooslmction/Deniolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foondry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Odier 

92% 

8% 

92% 

8% 
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Summary  Statistics:  EXPANDED  BLUE  BOX  PROGRAMS 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231  989 

4  601  053 

Reduction 

9475 

87  329 

90  755 

Reuse 

Recycled 

232  562 

733  245 

1384  354 

I^nrifill 

3  915  076 

3  811  163 

3411415 

3  125  945 

Total  Diversion 

242  037 

820  574 

1  475  108 

Percent  Diversion 

0% 

6% 

19% 

32% 

INDUSTOIAL/COMMERCIAL/INSTITLrnONAL  QCI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

126451 

75  565 

Reuse 

Recycled 

241693 

564  750 

1  069  924 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  958  470 

4  841372 

Total  Diversion 

241693 

691  201 

1  145  489 

Percent  Diversion 

0% 

5% 

12% 

19% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

5(M498 

1417  907 

2  679  912 

Recycled 

474  255 

1  297  995 

2454  278 

Incineration 

Landfill 

30  243 

119912 

225  634 

Total  Diversion 

474  255 

1  297  995 

2454  278 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 
Incineration 

Sent  to  Recycling 
Percent  Diversion 

9  093  384 

9  093  384 

0% 

8  930470 

8  930  470 

0% 

8  369  885 

8  369  885 

0% 

7  967  317 

7%7  317 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 
Total  Waste  Diverted 
Percent  of  Waste  Diverted 


9  093  384 


9  414  200 
483  730 

5% 


9  881660 
1511775 
15% 


10  587  914 

2  620  597 

25% 
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ICOSTS  OF  ACmEVING  DIVERSIONS  (OOP's  of  1989$) 


Reduction 

Reuse 

Recycling 

Incineration 

Landfill 


INCREMENTAL  POUCY INÏFLEMENTATION  Capital  Operating 


EXPANDED  BLUE  BOX  PROGRAMS 


$8  591 


TOTAL  IMPLEMENTATION  COSTS 


$8  591 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 

2000  COSTS  OF  WASTE  MANAGEMENT Costs  Reveimes 


Reduction 

Reuse 

Recycling 

Incineration 

Landfill 


ID 


TE  MANAGEMENT 

Costs 

Revenues 

Net 

$219  947 

$80  760 

$139  186 

$703  082 

$703  082 

TOTAL 

$923  029 

$80  760 

$842  269 

Total 


$8  591 


$8  591 


Net 


$420 1%         $146  252         $273  943 


TOTAL 


$669  266 
$1089  462 


$146252 


$669  266 
$943  209 


INCREMENTAL  POLICY  IMPLEMENTATION  Capital  Opeiating  Total 

EXPANDED  BLUE  BOX  PROGRAMS  $13837  $13  837 


TOTAL  IMPLEMENTATION  COSTS 


$13  837 


$13  837 
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Diveràon  Patameteis:  INREASED  FUNDING  TO  MUNICIPALmES 


Pagel, 


Waste  Diversion  Peroentages  by  Sector  and  Conqxment 


1992 


2000 


Resideatial 


Rcdooiaa    Reuse     Recycle    r.«nf»ïn  Redoctiaa    Reoae     Recycle    T-gnrffm 


ONP 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Booics 
Glass  Containers 
Plastic  (rigid  and  film) 
Composite  Packaging 
Aluminium  Cans,  Foil 
Tinplate,  Steel  Cans 
White  Goods 
Used  Tires 
Yard  Waste 
Food  Waste 
Wood  Waste 

Construction/Demolition  Waste 
Disposable  Diapers 
Foundry  Sands 
Asphalt 
I  Other 


9% 

1% 

-14% 

30% 
-26% 


22% 
11% 


15% 


5% 


76% 

16%            8% 

34% 

66% 

28% 

72% 

21% 

79% 

100% 

16% 

84%  - 

13% 

78%            9% 

38% 

60%            2% 

10% 

104% 
100% 

-74% 

33% 

37%J 

34% 

78% 

49% 
100% 
100% 

-16% 

21% 

57% 

26% 

2% 

87% 

100% 
100% 

22% 

85% 

15% 

100% 

100% 

95% 

5% 

87% 

5« 

59% 

41% 

56% 

44% 

32% 

68% 

100% 

37% 

63% 

40% 

51% 

52% 

46% 

54% 

120% 

100% 

41% 

25% 

87% 

29% 

100% 

100% 

57% 

17% 

7% 

71% 

100% 

100«{ 

8S« 

100% 

100% 

95% 

1992 


2000 


la 


RedocticD    Reuse      Recycle 


laaser-    Landfill  RedoctiaQ    Reuse 
ation 


Recycle 


lûâncr-    T  jtTirffT]i 
aliaa 


ONP 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Implatr,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Ihsposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


8% 

11% 

1% 

1% 

1% 
9% 

2% 
-14% 

22% 
-57% 


11% 

5% 

1% 

34% 

15% 

5% 

5% 


38% 
12% 

44% 
19% 

2% 
25% 
11% 

39% 
43% 

16% 

18% 
12% 
2S% 

1% 


54% 

77% 

99% 

56% 

81% 

99% 

89% 

73% 

104% 

100% 

38% 

114% 

100% 

84% 

89% 

77% 

87% 

41% 

85% 

94% 

100% 

95% 


5% 
29% 
-2% 
-2% 
-2% 
-1% 

9% 

-77% 
26% 

-2% 
19% 
5% 
-2% 
42% 
15% 
10% 

5% 


43% 
20% 

64% 
18% 

5% 
26% 
40% 

42% 
S2% 

62% 

29% 
20% 
37% 

27% 


52% 
51% 
102% 
38% 
84%j 
101% 
86% 
74% 
137% 
100% 
32% 
95% 
100% 
40% 
81% 
65% 
81% 
22% 
85% 
62% 
100%| 
95% 


0 

y 

VÎ 

;    1 
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Diversion  Parameters:  INREASED  FUNDING  TO  MUNICIPAUnES 


Waste  Diversion  Perceniages  by  Sector  and  Component 


2000 


Soiid  Wane  Maiugrrrrinr 

Recycle    Inciner-     Ijndfill 

Recycle    Tndncr-    I.aiidfîll 

otioa 

■tiOD 

ONP 

100«<                                        100% 

Rne  Paper 

100% 

100% 

Boxboard 

100% 

100% 

OCC 

100% 

100% 

Mixed  Paper 

100% 

100% 

Magazines 

100% 

100% 

Telephone  Books 

100% 

100% 

Glass  Containers 

100% 

100% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

100% 

100% 

Alumiiiium  Cans.  Foil 

100% 

100% 

Tinplatt,  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

UscdTiics 

100% 

100% 

Yard  Waste 

100% 

100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


RecycUng 

Recycle    laciner- 

Ijmdfill 

Recycle    ladocr- 

I«vifin 

ONP 

95% 

5% 

95% 

5% 

Rne  Paper 

%% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Alunnmnm  Cans,  Foil 

100% 

100% 

Tinplaie,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

FoodWaslE 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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Summary  Statistics;  INREASED  FUNDING  TO  MUNICIPALmES 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

291  030 

339  260 

Reuse 

Recycled 

232  562 

740  642 

1  366  273 

Landfill 

3  915  076 

3  811  163 

3200316 

2  895  519 

Total  Diversion 

242  037 

1  031  673 

1  705  534 

Percent  Diversion 

0% 

6% 

24% 

37% 

INDUSTRIAL/COMMERQAL/INSTITLrnONAL  qCI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

212  182 

1%785 

Reuse 

Recycled 

241  693 

640  731 

1  161  172 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  7%  758 

4  628  904 

Total  Diversion 

241  693 

852  913 

1357  957 

Percent  Diversion 

0% 

5% 

15% 

23% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1  505  785 

2  757  414 

Recycled 

474  255 

1  381  374 

2  527  445 

Incineration 

Landfill 

30  243 

124  411 

229  969 

Total  Diversion 

474  255 

1  381  374 

2  527  445 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

1  997  074 

7  524  423 

Incineration 

Landfill 

9  093  384 

8  930470 

7  997  074 

7  524  423 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 
Total  Waste  Diverted 
Percent  of  Waste  Diverted 


9  093  384 


9  414  200 
483  730 

5% 


9  881660 
1  884  586 
19% 


10  587  914 
3  063  491 
29%| 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$233  552 

$86  038 

$147  514 

Incineration 

Landfill 

$671  766 

$671  766 

TOTAL 

$905  317 

$86038 

$819  280 

INCREMENTAL  POUCY  IMPLEMENTATION 


Qptal  Operating 


Total 


INCREASE  MUNICIPAL  FUNDING 


$35  362 


TOTAL  IMPLEMENTATION  COSTS 


$35  362 


$35  362 


$35  362 


\COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  <rf  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenoes 

Net 

Reduction 

Reuse 

Recycling 

$431  071 

$149420 

$281  651 

Incineration 

Landfill 

$632062 

$632062 

TOTAL 

$1  063  133 

$149420 

$913  713 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Operating 

Total 

INCREASE  MUNICIPAL  FUNDING 

$44  742 

$44  742 

TOTAL  IMPLEMENTATION  COSTS 

$44  742 

$44  742 
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Waste  Diversion  Percentages  by  Sector  and  Companeot 


1992 


2000 


Residential 


Reductiaa    Rensc     Recycle    Lsidfill  Rédaction    Reuse     Recycle    Landfill 


ONP 

8% 

74% 

18% 

8% 

86% 

79! 

Fine  Paper 

25% 

75% 

50% 

50% 

Boxboaid 

20% 

80% 

50% 

50% 

OCC 

1% 

99% 

2% 

98% 

Mixed  Paper 

100% 

100% 

Magazines 

9% 

91% 

- 

28% 

72% 

Telephone  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Containers 

\% 

31% 

68« 

2% 

46% 

52% 

Plastic  (rigid  and  film) 

-14% 

6% 

107% 

-74% 

41% 

133% 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

30% 

28% 

42% 

34% 

35% 

31% 

Tinplatr,  Steel  Cans 

-26% 

74% 

52% 

-16% 

82% 

34% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

2% 

21%- 

77% 

r-  -    5%- 

57% 

38% 

Food  Waste 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100%l 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


la 


Redocticn    Reoac 


Recycle    Inoner-    l.«iiHfin  Reduction    Reaae 
a&on 


Recycle 


Inoner-    t  mirffîTi 
Uian 


ONP 

8% 

41% 

51% 

5% 

46% 

49% 

fine  Paper 

11% 

24% 

65% 

29% 

33% 

38% 

Boxboaid 

1% 

10% 

89% 

-2% 

20% 

81% 

OCC 

1% 

44% 

56% 

-2% 

66% 

36% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

5% 

94% 

-1% 

10% 

91% 

Telephone  Books 

16% 

84% 

23% 

77% 

Glass  Containers 

2% 

2S% 

73%^ 

24% 

76% 

Plastic  (rigid  and  film) 

-9% 

13% 

96%j 

-66% 

S0% 

116% 

Composite  Packaging 

100% 

100% 

Alumimom  Cans,  Foil 

22% 

39% 

38% 

26% 

40% 

34% 

Tmplale.  Steel  Cans 

-57% 

43% 

114% 

-48% 

SD% 

98% 

White  Goods 

100% 

1009! 

UsedTiics 

20% 

80% 

-2% 

64% 

38% 

Yard  Waste 

11% 

89% 

16% 

84% 

Food  Waste 

9% 

18% 

73% 

13% 

29% 

58% 

Wood  Waste 

1% 

21% 

78% 

-2% 

32% 

70% 

Construction/Demolition  Waste 

34% 

2S% 

41% 

42% 

37% 

22% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

10% 

90% 

10% 

90% 
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Waste  Diversion  Perceniages  by  Sector  and  Coiqponent 


1992 


2D0O 


Solicl  WaxtB  ManageoEnt 


Kecyde    lociner-    J  jmiHTn    Recycle    Inciiier-    T,«mifiT1 
■tioD  atioD 


ONP 

100% 

100% 

Fine  Paper 
Boxboard 

100% 
100% 

100% 
I00« 

OCC 

100% 

100« 

Mixed  Paper 
Magazines 
Telephone  Boolcs 

100% 
100« 
100% 

100% 

100% 

-                        100% 

Glass  Containers 

100% 

100« 

Plastic  (ligid  and  film) 
Composite  Packaging 
Alominium  Cans,  Foil 

100% 
100% 
100% 

100% 
100« 
100% 

Tïnplarr.  Steel  Cans 
White  Goods 

100% 
100% 

100% 
100% 

Used  rues 

100% 

100% 

Yard  Waste 

100% 

-       100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100« 

Disposable  Diapers 
Foundry  Sands 
Asphalt 
Other 

100% 
100% 
100% 
100% 

100% 
100% 
100% 
100% 

1992 


2000 


Recychsg 


Recycle    Inaner- 
aliaa 


I-imrffin 


Recycle    lodser- 
atian 


T.«iHfi11 


ONP 

95% 

5% 

95% 

5« 

Rne  Paper 

96% 

4« 

96% 

4% 

Boxboard 

92% 

S^c 

92% 

89 

OCC 

95% 

S9c 

95% 

S% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8« 

Glass  Containers 

92% 

ifc 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8« 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

i9i 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10%i 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12« 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8« 
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1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

87  329 

90  755 

Reuse 

Recycled 

232  562 

649  802 

1249  966 

Landfill 

3  915  076 

3  811-163  - 

3  494  859 

3  260  332 

Total  Diversion 

242  037 

737  131 

1340  721 

Percent  Diversion 

0% 

6% 

17% 

29% 

INDUSTRIAL/COMMERCIAL/INSTITUnONAL  dCT) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

292  662 

303  124 

Reuse 

Recycled 

241  693 

847  790 

1482  306 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  509  219 

4  201431 

Total  Diversion 

241  693 

1  140452 

1785  430 

Percent  Diversion 

0% 

5% 

20% 

30% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1  637  475 

2  987  806 

Recycled 

474  255 

1  497  592 

2  732  272 

Incinoation 

Landfill 

30243 

139  883 

255  534 

Total  Diversion 

474  255 

1  497  592 

2  732  272 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

Landfill 

Sent  to  Recycling 

Percent  Diversion 

9  093  384 

9  093  384 

0% 

8  930470 

8  930470 

0% 

8  004  077 

8  004  077 

0% 

7  461  763 

7461763 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  877  583 

3  126151 

Percent  of  Waste  Diverted 

0% 

5% 

19% 

30% 

C-  100 


Source:  Waste  Management  Policv  Model 


23-Feb-92 


Sununaiy  Stansncs:  INDUSTRIAL  WASTE  AUDITS 


Page: 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

S252  336 

$89  215 

$163  121 

Incineration 

landfill 

S672  354 

$672  354 

TOTAL 

$924690  - 

$89  215 

$835  475 

INCREMENTAL  POUCY  IMPLEMENTATION 


Capital 


Operating 


Total 


INDUSTRIAL  WASTE  AUDITS 


TOTAL  IMPLEMENTATION  COSTS 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$463  307 

$152  913 

$310  394 

Incineration 

LandfiU 

$626  799 

$626  799 

TOTAL 

$1  090  105 

$152913 

$937  193 

INCREMENTAL  POLICY  IMPLEMENTATION 


Cîçiial 


Operating 


Total 


INDUSTRIAL  WASTE  AUDITS 


TOTAL  IMPLEMENTATION  COSTS 


C-  101 


Source.:  Waiir.  Manapc.mrnt  Policv  Morfd 


23-Feb-92 


Diversion  Paiamcieis:  LANDFILL  BANS 


Pa 


Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


ResidcotiAl 


RednctiGO    Reose      Recycle    I.«nrifni  Rednctian    Renae     Recycle    T-mrifin 


ON? 

Hne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  CoDlainers 

Plastic  (ligid  and  film) 

ComposilB  Packaging 

Alumimuni  Cans.  Foil 

Tinplace,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

ConsDTUctionyDenioUtion  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


1992 


20» 


la 


Rednctioo    Reose     Recycle 


C-  102 


laciner-    T-tiH^ti  Redoctioa    ReoK 
«tioo 


Recycle 


Iprinw-      T  jwirffiT^ 

alien 


ONP 

8% 

41% 

51% 

5% 

46% 

49% 

Rne  Paper 

11% 

12% 

77% 

29% 

20% 

51% 

Boxboard 

1% 

99% 

-2% 

102% 

OCC 

1% 

51% 

49% 

-2% 

64% 

38% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Telephone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (ngid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

137% 

Componw  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

22% 

37% 

41% 

26% 

36% 

38% 

Tinplate,  Steel  Cans 

-57% 

37% 

120% 

•48% 

42% 

106% 

White  Goods 

100% 

100% 

UsedTnes 

24% 

76% 

-2% 

67% 

35% 

Yard  Waste 

11% 

89% 

14% 

86% 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

30% 

69% 

-2% 

37% 

65% 

ConstiuctiOD/Deiiiolition  Waste 

34% 

31% 

35% 

42% 

41% 

17% 

Disposable  Ehapeis 

28% 

72% 

36% 

64% 

Foondry  Sands 

5% 

4% 

90% 

10% 

30% 

59% 

Asphalt 

100% 

100% 

Other 

10% 

90% 

10% 

90% 

Source:  Waste  Manawiment  Policy  Mode) 


23-Feb-92 


Diversion  Paiamciers:  LANDFILL  BANS 


Waste  Diversion  Percentages  by  Sector  and  Conyonent 


1992 


2000 


Solid  Waste  ManagemEot 


Recycle    lodner-    TjidfiH    Recycle 


Incâiter-    TitnHfîn 
atioa 


ONP 

100<% 

100^7. 

Fine  Paper 

100« 

10O7c 

Boxboard 

100« 

100% 

OCC 

100% 

100% 

Kfixed  Paper 

100% 

100% 

Magazines 

100% 

■    —        -         -          100% 

Telephone  Books 

100% 

100% 

Glass  Containers 

100% 

100% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

100% 

100% 

Tmplate,  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tues 

100% 

100% 

Yard  Waste 

100% 

...._.        -          1009Î 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Demolidon  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

RecycUag 


1992 


2000 


Recycle    Inciner- 
atiao 


T.imrifin 


Recycle    iDdner- 
aliao 


TjwiHffll 


ONP 

95% 

5% 

95% 

5% 

Hne  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telqshone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100%, 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Alomiintim  Cans,  Foil 

100% 

100% 

Tmplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Usedlnes 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 

C-  103 


Source:  Waste  Management  Policv  M<vlel 


Summaiy  Stansncs:  LAhfDfTLL  BANS 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

335  648 

282  854 

Reuse 

Recycled 

232  562 

707  422 

1  328  370 

Landfill 

3  915  076 

3  811  163 

3  188919 

2  989  829 

Total  Diversion 

242  037 

1  043  070 

1  61 1  224 

Percent  Diversion 

0% 

6% 

25% 

35% 

INDUSTRIAL/COMMERCIAIVINSTITUTIONAL  (ICI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

245  934 

209  451 

Reuse 

Recycled 

241693 

927  142 

1406  819 

Incineration 

I-anHfill 

5  178  308 

5  119  307 

4  476  595 

4  370  590 

Total  Diversion 

241693 

1  173  076 

1616  271 

Percent  Diversion 

0% 

5% 

21% 

27% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1  796  748 

3  000134 

Recycled 

474  255 

1634  564 

2  735  189 

Incineration 

Landfill 

30  243 

162  184 

264  945 

Total  Diversion 

474  255 

1634  564 

2  735  189 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

LandfiU 

Sent  to  Recycling 

Percent  Diversion 

9  093  384 

9  093  384 

0% 

8  930470 

8  930470 

0% 

7  665  513 

7  665  513 

0% 

7  360420 

7  360420 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

2  216  147 

3  227  494 

Percent  of  Waste  EHverted 

0% 

5% 

22% 

30% 

C  -  104 


.Soitrce:  Waxtp.  Manaccmml  PrJicv  Model 


06-DCC-91 


Summary  Statistics:  LAhfDFILL  BANS 
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CXDSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revemies 

N« 

Reduction 

Reuse 

Recycling 

S270  329 

S83  232 

$187  098 

Incineration 

LandfiU 

S643  914 

$643  914 

TOTAL 

$914  243 

S83  232 

$831  012 

INCREMENTAL  POUCY  IMPLEMENTATION          Caf 

ntal          Opexatmg 

Total 

LANDFILL  BANS 

TOTAL  IMPLEMENTATION  COSTS 

-  -    _ 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$458  006 

$138  332 

$319  674 

Incineration 

Landfill 

$618  286 

$618  286 

TOTAL 

$1076  292 

$138  332 

$937  960 

INCREMENTAL  POUCY  IMPLEMENTATION 


Capital 


Opexating 


Total 


LANDFILL  BANS 


TOTAL  IMPLEMENTATION  COSTS 


C-  105 


Sniirre:  Wa^tft  Manaormcnt  Policv  MorfpJ 


kioirEicT^:  L^/vi^i-Tii—L-  1  ii^rii^xj  rciz»^ 


Waste  Diveraon  Percentages  by  Sector  and  Cc?mponent 


1992 


2000 


Residenlùl 


RedDctiao    Reoae      Recycle    TunHfiTI  Redocticai    ReoK      Recycle    T-«wrifni 


ONP 

Fine  Paper 
Boxboaid 
OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composice  Packaging 

Aluminiuni  Cans,  Foil 

Implate.  Steel  Cans 

White  Goods 

Used  Tubs 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Ehapers 

Foundry  Sands 

Asphalt 

Other 


9% 

1% 

-14% 

30% 
-26% 


2% 
8% 


15% 


74% 

18%            8% 

25% 

75% 

20% 

80% 

1% 

-99% 

100% 

9% 

91% 

9% 

82%            9% 

31% 

68% 

2% 

6% 

107% 
100% 

-74% 

28% 

42% 

34% 

74% 

52% 
100% 
100% 

-16% 

21% 

77% 

5% 

2% 

90% 
100% 
100% 

16% 

85% 

15% 

100% 

100% 

100% 

86% 

7% 

50% 

50% 

50% 

50% 

2% 

98% 

100% 

28% 

72% 

34% 

57% 

46% 

52% 

41% 

133% 

100% 

35% 

31% 

82% 

34% 

100% 

100% 

57% 

38% 

7% 

77% 

100% 

100% 

85% 

100^ 

100% 

100% 

1992 


2000 


la 


Redocticn    Renae      Recycle 


laoncT-    T  .«nWfîTl  Rednctioa 
atioD 


Reaae      Recycle 


Inciner-    f  jwiHfin 
atico 


ONP 

8% 

35% 

57% 

5% 

37% 

58% 

Fine  Paper 

11% 

20% 

69% 

29% 

30% 

41% 

Boxboard 

1% 

99% 

-2% 

102% 

OCC 

1% 

44% 

56% 

-2% 

64% 

38% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Telephone  Books 

9% 

5% 

87% 

9% 

6% 

85% 

Glass  Containers 

2% 

25% 

73  %| 

26% 

74% 

Plastic  (rigid  and  film) 

-14% 

15% 

99% 

-77% 

57% 

120% 

Composite  Packaging 

100^ 

100% 

Aluminium  Cans,  Foil 

22% 

40% 

38% 

26% 

40% 

34% 

Tmplate.  Steel  Cans 

-57% 

40% 

116'S 

-48% 

47% 

101% 

White  Goods 

100% 

100% 

Used  Tuts 

2%          18% 

80% 

-2%            1%          64% 

37% 

Yard  Waste 

2% 

98% 

-1% 

101% 

Food  Waste 

5% 

18% 

77% 

8% 

29% 

62% 

Wood  Waste 

1% 

21% 

78% 

-2% 

33% 

69% 

Constniction/Demolition  Waste 

34% 

27% 

40% 

42% 

38% 

20% 

Disposable  Diapers 

23% 

77% 

27% 

73% 

Foundry  Sands 

7% 

1% 

92% 

15% 

27% 

58% 

Asphalt 

100% 

100% 

Other 

5% 

95% 

5% 

95% 

C-  106 


SoiiTre:  Wastr  Manapr.mcnt  Pnlicv  Model 


iro-L«c-yi 


UlVCISlon  r<U dJlClCIb:  i  arai  irn  I     1  UTUNO  t-r-f-N 


Kage, 


Waste  Diversion  Percentages  by  Sector  and  Conyonent 


1992 


2000 


Recycle    Indner-    Landfill 

Recycle    Indiier-    Landfill 

aticn 

ONP 

1009J                                       lOCH 

Fine  Paper 

ioo«                           i(m 

Boxboaid 

100«                                       100^ 

occ 

IflO*       _100« 

Mixed  Papa- 

100«                                    100« 

Magazines 

100% 

lOOfl^ 

Telq>hone  Books 

100«|                                    100«{ 

Glass  Containers 

100% 

100% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Fnil 

100% 

100% 

Tinplate,  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

100% 

.     -          100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Coostiuction/Denulition  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


Recjrde    Indner- 
■liao 

Landfill 

Recycle    lociner- 
aiiao 

Landfill 

ONP 

95% 

5% 

95% 

5% 

Hne  Paper 

96%, 

4% 

96% 

4% 

Boxboaid 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

S% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

92% 

8% 

92% 

8% 

Alomimam  Cans.  Foil 

100%, 

100% 

TinplatP-,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

UsedTnes 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demoliiion  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 

C-  107 


Soinre;  Waste  Manapemmt  Policv  MndrJ 


06-Dec-91 

SunsiBiy 

StahsBcs:  LAND 

FOX  TIPPING  F 

EES 

1987 

1989 

1992 

2000 

RESIDENTIAL 

Generation 

3  915  076 

4  053  200 

4  231  989 

4  601  053 

Reduction 

9475 

87  329 

90  755 

Reuse 

Recycled 

232  562 

649  802 

1249  966 

Landfill 

3  915  076 

3  811163 

3  494  859 

3  260  332 

Total  Diveision 

242  037 

737  131 

1340  721 

Percent  Diversion 

0% 

6% 

17% 

29% 

ESIDUSTRIAL/COMMERCIAL/n^STrrtrnONAL  ÇLCT) 

Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

208  567 

206  322 

Reuse 

1561 

1173 

Recycled 

241  693 

787  033 

1  381  397 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  652  510 

4  397  969 

Total  Diversion 

241693 

997  161 

1  588  892 

Percent  Diversion 

0% 

5% 

18% 

27% 

1987 

1989 

1992 

2000  1 

RECYa.TNG 

Received 

504  498 

1573  491 

2  880  718 

Recycled 

474  255 

1  436  835 

2  631363 

Incineration 

LandfiD 

30  243 

136  656 

249  355 

Total  Diversion 

474  255 

1  436  835 

2  631363 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 

Received  for  Disposal 

9  093  384 

8  930470 

8  147  368 

7  658  301 

Incineration 

Landfill 

9  093  384 

8  930470 

8  147  368 

7  658  301 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 

Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  734  292 

2  929  613 

Percent  of  Waste  Divated 

0% 

5% 

18% 

28% 

C-  108 


Soiircr.:  Wastr.  Manapf.ment  Policv  MndrJ 


06-Dec-91 


Summaiy  Stansncs:  LANDFILL  TIPPING  FEES 
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[CXXSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 


Costs 


Revenues 


Net 


Reduction 

Reuse 

Recycling 

$241730 

$85  193 

$156538 

Incineration 

Landfill 

$684  391 

$684  391 

TOTAL 

-$926121 

$85  193 

$840  928 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Total 

LANDFILL  TIPPING  FEES 

TOTAL  IMPLEMENTATION  COS1Î» 



-  ._ 

ICOSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  <rf  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$446577 

$148  901 

$297675 

Incineration 

Landfill 

$643  308 

$643  308 

TOTAL 

$1  089  885 

$148  901 

$940983 

INCREMENTAL  POLICY  IMPLEMENTATION 


Capital Opetatiiig 


Total 


LANDFILL  TIPPING  FEES 


TOTAL  IMPLEMENTATION  COSTS 


C-  109 


SoiiTcr-  Waste  ManapcTnenl  Policv  MnrteJ 


Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


Residential 


Rednctiao    Reose      Recycle    i-«nrffin  Reduction    ReoK     Recyde    f-anrffin 


ONP 

Fine  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Con taineis 

Plastic  (rigid  and  film) 

Conqxisi  te  Packaging 

Aliurnnium  Cans.  Foil 

Unplate.  Steel  Cans 

White  (joods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constniction/DemoUcion  Waste 

Disposable  Diapeis 

Foundry  Sands 

Asphalt 

Other 


9% 
1% 

-14% 

30% 
-26% 


2% 
8% 


74% 

18% 

8% 

25% 

75% 

20% 

80% 

1% 

99% 
100% 

9% 

91% 

9% 

82% 

9% 

30% 

68%j 

2% 

6% 

107% 
100% 

-74% 

27% 

42% 

34% 

72% 

55% 
100% 
100% 

-16% 

21% 

77% 

-       5% 

2% 

90% 
100% 
100% 

16% 

85% 

15% 

100% 
100% 
100% 

86% 

7% 

50% 

50% 

50% 

50% 

2% 

98% 

100% 

28% 

72% 

34% 

57% 

44% 

55% 

41% 

133% 

100% 

33% 

33% 

76% 

40% 

100% 

100% 

57% 

38% 

7% 

77% 

100% 

100% 

85% 

100% 

100% 

100% 

1992 


2000 


la 

RednclicD    Reose 

ation 

Recycle    Inciner- 
ation 

Laadfin 

ONP 

8% 

32% 

60% 

5% 

30% 

65% 

Fine  Paper 

11% 

12% 

77% 

29% 

20% 

51% 

Boxboard 

1% 

99% 

-2% 

102% 

OCC 

1% 

30% 

69% 

-2% 

51% 

51% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Telephone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

20% 

78%J 

18% 

82% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

1379! 

Composite  Packaging 

100% 

100% 

Aluminium  Cans.  FaU 

22% 

37% 

41% 

26% 

36% 

38% 

Tmplatc,  Steel  Cans 

-57% 

37% 

120% 

-48% 

42% 

106% 

White  Goods 

100% 

100% 

Used  Tires 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

101  « 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

ConstructionyDemolition  Waste 

34% 

2S% 

41% 

42% 

37% 

22% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 
100% 

100% 

Other 

100% 

ij 
a 

y 


l:^ 
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Divosion  Parainetexs:  MANDATORY  PROCESSING  OF  SOLID  WASTE  COLLECTED 


P«gc2 


Waste  Diversion  Percentages  by  Sector  and  ConqxMiciit 


1992 


2000 


Solid  Waste  MonagemBOt 


Recycle    Incioer-    T-iirifin    Recyde 

UiCD 


jjjgxoet-    T.ivffin 


ONP 

fine  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (hgid  and  film) 

Composite  Packaging 

Alumininm  Cans.  Foil 

llnplate.  Steel  Cans 

White  Goods 

UsedTlies 

Yard  Waste 

Food  Waste 

Wood  Waste 

ConstiuctionyDemolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


7% 
7% 


5% 
3% 


5% 
5% 


100% 

100% 

93% 

100% 

93% 

100% 

100% 

95% 

97% 

100% 

95% 

95% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 


40% 


33% 
22% 


75% 
75% 


100% 

100% 

60% 

100% 

60% 

100« 

100% 

6J% 

78« 

100% 

2S« 

25% 

100« 

100« 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 


1992 


2D0O 


Recyc&iig 


Recycle    Incaner- 
atioa 


T.«nrifit1 


Recycle    Inciner- 
atiOD 


IxnAtm 


ONP 

95% 

5% 

95% 

5% 

fine  Paper 

96% 

4% 

96% 

4« 

Boxboard 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

S% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (ngid  and  film) 

100% 

100% 

Composite  Park  aging 

92% 

8% 

92% 

8% 

Alumininm  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8« 

Used  Tubs 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

8S% 

12% 

88% 

a* 

Constniction/Deiiiolition  Waste 

40% 

60% 

40% 

eo* 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8« 

Other 

92% 

8% 

92% 

8% 
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Summary  Statisncs:  MANDATORY  PROCESSING  OF  SOLID  WASTE  COLLECTED 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

87  329 

90  755 

Reuse 

Recycled 

232562 

646421 

1  238  458 

landfill 

3  915  076 

3  811  163 

3  498  240 

3  271840 

Total  Diversion 

242037 

733  750 

1  329  213 

Percent  Diversion 

0% 

6% 

17% 

29% 

INDUSTRIAIVCOMMERCIAL/INSTmrnONAL  dd) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

126451 

75  565 

Reuse 

Recycled 

241693 

564  380 

1069  060 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  958  840 

4  842  236 

Total  Diversion 

.241693^ 

.690831 

1  144  625 

Percent  Diversion 

0% 

5% 

12% 

19% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504498 

1  393  857 

2994  182 

Recycled 

474  255 

1  275  375 

2  749  569 

Incineration 

• 

Landfill 

30243 

118483 

244  613 

Total  Diversion 

474  255 

1  275  375 

2  749  569 

Percent  Diversion 

0% 

94% 

91% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

8457  080 

8  114  076 

Incineration 

I:anrifi11 

9  093  384 

8  930470 

8  392  506 

7  672  026 

Sent  to  Recycling 

64  574 

442  050 

Percent  Diversion 

0% 

0% 

1% 

5% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9414  200 

9  881660 

10  587  914 

Total  Waste  Divened 

483  730 

1489154 

2  915  888 

Percent  of  Waste  Diverted 

0% 

5% 

15% 

28% 
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Summary  Stansacs:  MANDATORY  PROCESSING  OF  SOLID  WASTE  COLLECTED 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$215  943 

$77  697 

$138  246 

Incineration 

Landmi 

S710407 

$710  407 

TOTAL 

$926  350 

$77  697 

$848  653 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Operating 

Total 

MANDATORY  PROCESSING  OF  SOLID  WASTE 

S658 

$3  222 

$3  880 

TOTAL  IMPLEMENTATION  COSTS 

$658 

$3  222 

$3  880 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$476  270 

$186  701 

$289  569 

Incineration 

Landfill 

$681594 

$681594 

TOTAL 

$1  157  864 

$186  701 

$971  163 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Operatmg 

Total 

MANDATORY  PROCESSING  OF  SOLID  WASTE 

$4  529 

$22  165 

$26  694 

TOTAL  IMPLEMENTATION  COSTS 

$4  529 

$22  165 

$26  694 
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Diversion  Parametm:  MANDATORY  SOURCE  SEPARATION 
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Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


RjcsidcQtùd 


Redoctiaa    Reose      Recycle    Tjmrffin  Redoctica    Rnue     Recycle    îjtnrifin 


ONP 

Fine  Paper 

Boxbooid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Cooiaineis 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

llnplate.  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Consduction/DeiTiolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


9% 

1% 
-14% 

30% 
-26% 


11% 
20% 


76% 

16% 

1           8% 

31% 

69% 

24% 

76% 

16% 

84% 

100% 

15% 

,85% 

9% 

82% 

9% 

39% 

60% 

2% 

14% 

100% 
100% 

-74% 

36% 

33% 

34% 

82% 

45% 
100% 
100% 

-16% 

21%- 

68% 

-      13% 

2% 

77% 
100% 
100% 

29% 

79% 

25% 

100% 

1009! 

100% 

87% 

5% 

58% 

42% 

57% 

43% 

32% 

68% 

100% 

37% 

63% 

34% 

57% 

55% 

43% 

64% 

110% 

100% 

42% 

24% 

87% 

29% 

100% 

100% 

57% 

30% 

7% 

64% 

100« 

1009 

TS« 

1009 

KX» 

100% 

1992 


2000 


la 

Redociico    Reose 

Recycle    Indner- 
atioQ 

Recycle    Indner- 

Landfill 

ONP 

8% 

35% 

57% 

5% 

37% 

58% 

Fine  Paper 

11% 

20% 

69% 

29% 

28% 

43% 

Boxboard 

1% 

5% 

94% 

-2% 

8% 

94% 

OCC 

1% 

40% 

59% 

-2% 

64% 

38% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Telephone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

24% 

74% 

26% 

74% 

Plastic  (rigid  and  film) 

-14% 

17% 

98% 

-77% 

51% 

126% 

Composite  Packaging 

100% 

100% 

Aluminiam  Cans.  Foil 

22% 

39% 

38% 

26% 

40% 

34% 

ImpUte.  Steel  Cans 

-57% 

49% 

108% 

-48% 

S6% 

92% 

White  Goods 

100% 

100% 

Used  Tues 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

101% 

Food  Waste 

5% 

18% 

77% 

4% 

29% 

67% 

Wood  Waste 

1% 

21% 

78% 

-2% 

33% 

69% 

Constroclion/Dcnioiition  Waste 

34% 

2S% 

41% 

42% 

37% 

22% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

y 

0 
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Waste  Diversion  Peroentages  by  Sector  and  Conqxinent 


1992 


2000 


: 


Solid  Wasis  Monagennit 


Recycle 


looficr-    T  Jtnrifîn    Recycle    Inciiicr- 
aiico  atiao 


TjmHfin 


ONP 

10(Wo 

100% 

RncP^Jcr 

100% 

100% 

Boxboard 

100% 

100% 

OCC 

100% 

100% 

Mixed  Pspa 

100% 

100% 

Magazines 

100% 

100% 

Telephone  Books 

100% 

100^ 

Glass  Containers 

100% 

100% 

Plastic  (hgid  and  film) 

100% 

100% 

Composite  Packaging 

100% 

100% 

Alomimum  Cans,  Foil 

100% 

100% 

Tuiplaie.  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

100% 

,.  ,  -,.-^...    .-          100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100% 

Disposable  Diapen 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

lOO^c 

100% 

1992 


2000 


RecycUsg 


Recyde    lodner- 
aliaa 


T-nnriCTl 


Recycle    Indotx- 
■boa 


I-mvffiTI 


ONP 

95% 

5% 

95% 

5% 

Rne  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telqjhone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Consiraction/Deinolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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Summary  Stamocs:  MANDATORY  SOURCE  SEPARATION 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601053 

Reduction 

9475 

234  056 

246480 

Reuse 

Recycled 

232  562 

734  844 

1388  512 

Landfill 

3  915  076 

3  811  163 

3  263  090 

2966  061 

Total  Diversion 

242  037 

968  900 

1634  992 

Percent  Diversion 

0% 

6% 

23% 

36% 

INDUSTRIAL/COMMERCIAL/INSTITUTIONAL  (Id) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

147  279 

107  344 

Reuse 

Recycled 

241693 

787  449 

1  391  936 

Incineration 

landfill 

5  178  308 

5  119  307 

4  714  944 

4  487  582 

Total  Diversion 

241693 

934  727 

1  499  279 

Percent  Diversion 

0% 

5% 

17% 

25% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1663  202 

3  037  611 

Recycled 

474  255 

1  522  293 

2  780448 

Incineration 

Landfill 

30  243 

140909 

257  163 

Total  Diversion 

474  255 

1  522  293 

2  780448 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLED  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

Landfill 

Sent  to  Recycling 

Percent  Diversion 


9  093  384 

9  093  384 

0% 


1930470 
1930470 


7  978  033 

7  978  033 

0% 


7  453  643 

7  453  643 

0% 


SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  903  627 

3  134  271 

Percent  of  Waste  Diverted 

0% 

5% 

19% 

30% 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$257  657 

$%259 

$161  398 

Incineration 

Landfill 

$670  166 

$670  166 

TOTAL 

$927  823 

$96  259 

$831  564 

INCREMENTAL  POUCY  IMPLEMENTATION 


Capital 


Operating 


Total 


MANDATORY  SOURCE  SEPARATION 


TOTAL  IMPLEMENTATION  COSTS 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  <rf  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$474  593 

$166  578 

$308  016 

Incineration 

Landfill 

$626117 

$626  117 

TOTAL 

$1  100  710 

$166  578 

$934  132 

INCREMENTAL  POUCY  IMPLEMENTATION 


Capital 


Operating 


Total 


MANDATORY  SOURCE  SEPARATION 


TOTAL  IMPLEMENTATION  COSTS 
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Waste  Diversion  Perceotages  by  Sector  and  Conqxinent 


1992 

2000 

Residaitial 

ReductioD    Reaae 

Recycle    Landfill  Rcdoctiaa    Reaae 

Recycle 

Landfill 

ONP 

8% 

74%          18%            8% 

86% 

7% 

Rne  Paper 

25%          75% 

50% 

50% 

Boxboard 

4% 

20%          76%            4% 

50% 

46% 

OCC 

S% 

1%          94%            7% 

2% 

91% 

NCxed  Paper 

100% 

100% 

Magazines 

9%          91% 

28% 

72% 

Telephone  Books 

9% 

9%          82% 

9% 

34% 

57% 

Glass  Containers 

\% 

31%          68% 

2% 

46% 

52% 

Plastic  (rigid  and  film) 

-$% 

6%          99% 

-57% 

41% 

116% 

Composite  Packaging 

8% 

5%          87% 

15% 

7% 

78% 

Alominiuni  <^anst  Foil 

30% 

28%          42% 

34% 

35% 

31% 

Implate,  Steel  Cans 

-26% 

74%          52% 

-16% 

82% 

34% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

2% 

21%  --77% 

-     5% 

57% 

38% 

Food  Waste 

8% 

2%          90% 

16% 

7% 

77« 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 
100% 

Other 

100% 

1992 

2D0U 

la 

{ednctiaa    Roue 

Roue      Recycle 

iDdnrr-    I^andAII 

axica 

atioo 

ONP 

8% 

32%                          60^ 

5% 

30% 

65% 

Rne  Paper 

11% 

12%                          77-3! 

29% 

20% 

51% 

Boxboard 

4% 

96« 

3% 

97% 

OCC 

3% 

40%                            57% 

1% 

60% 

40% 

VCxed  Paper 

19%                           81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Telephone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

21%                           77% 

20% 

80% 

lastic  (rigid  and  film) 

-9% 

11%                          98% 

-69% 

40% 

129% 

8% 

5%                          87% 

15% 

7% 

78% 

Manmnum  Cans,  Foil 

22% 

37%                          41% 

26% 

36% 

38% 

[mplaie.  Steel  Cun^ 

-57% 

37%                         120% 

-48% 

42% 

106% 

White  Goods 

100% 

100% 

1 

JsedTnts 

16%                           84% 

-2% 

62% 

40% 

If  ard  Waste 

2% 

98% 

-1% 

101% 

I 

îQod  Waste 

1% 

18%                           81% 

-2% 

29% 

73% 

} 

KTood  Waste 

1% 

12%                           87% 

-2% 

20% 

81% 

< 

l^^ostroction/Demalition  Waste 

34% 

25%                          41% 

42% 

37% 

22% 

I 

disposable  Diapers 

15% 

85% 

15% 

85% 

1 

■oondry  Sands 

5% 

1%                          94% 

10% 

27% 

62% 

> 

Vsphalt 

100% 

100« 

( 

}ther 

100% 

100% 
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JSonrcr:  Waste  Manaprtnrnt  Policv  Model 


Diveision  Panuheiers:  PACKAGING  TAXES 


Waste  Diversion  Percentages  by  Sector  and  Qm^xment 


1992 


2000 


Solid  Wane  Management 


Recycle    Incincr-    T  jmH^    Recycle     Incxner- 
ajico  ahca 


T.«vwai 


ON? 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Conqx>si  te  Packaging 

Aluimmum  Cans,  Foil 

Tmplaie,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


lOtWc 
lOCMS 
100<3J 
lOOflJ 
100% 
100% 
100« 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100%J 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100%. 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


Recycliiig 

Recycle    Inciiier- 

Ijmrifin 

Recycle    Indner- 
atioo 

LandfiQ 

ONP 

95% 

5%^         95% 

5% 

Hne  Paper 

96%. 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplatt,  Steel  Cans 

94% 

6%J 

94% 

6% 

White  Goods 

92% 

8%J 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90%. 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40%. 

60% 

40% 

60% 

92% 

8% 

92% 

8% 

Foundry  Sands 

92%, 

8% 

92% 

8% 

Asphalt 

92%, 

8% 

92% 

8% 

Other 

92%, 

8% 

92% 

8% 
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SoiiTCft:  W;i^tp.  Manaer.me.m  PoUrv  Model 


Summary  Staûsncs:  PACKAGING  TAXES 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

Reduction 

Reuse 

Recycled 

Landfill 

Total  Diveision 

Percent  Diversion 


3  915  076 


3  915  076 


4  053  200 
9475 

232  562 
3  811  163 
242  037 
6% 


4  231989 
112  874 

650  349 
3  468  765 
763  224 
18% 


4  601  053 
135  110 

1250  800 
3  215  143 
1  385  910 
30%| 


Il^USTRL\L/COMMERCIAL/INSTITLrnONAL  aCI) 

Generation 
Reduction 
Reuse 

5  178  308 

5  361000 

5  649  671 
152  289 

Recycled 
Incineration 

241693 

610720 

Landfill 

Total  Diversion 

Percent  Diversion 

5  178  308 
0% 

5  119  307 
.241  693 

5%  "' 

4  886662 
763  009 
14% 

5  986  861 
115  815 

1  110  396 

4  760651 
1  226  210 
20%| 


1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1377  919 

Recycled 

474  255 

1  261  070 

Incineration 

Landfill 

30  243 

116  849 

Total  Diversion 

474  255 

1  261  070 

Percent  Diversion 

0% 

94% 

92% 

2  581  904 
2  361  195 

220  709 
2  361  195 

91% 


SOUD  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

8  355  428 

Incineration 

Landfill 

9  093  384 

8  930470 

8  355  428 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

7  975  794 


7  975  794 


0% 


SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1526  233 

2  612  120 

Percent  of  Waste  Diverted 

0% 

5% 

15% 

25% 
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SoiiTre:  Wa^te:  Manapf.mcTiT  Polirv  ModrJ 


06-Dec-91 


Summaiy  Statistics:  PACKAGING  TAXES 


Page  2  oi 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

S212456 

$74  693 

$137  763 

Incineration 

Landfill 

$701  868 

$701  868 

TOTAL 

$914  323 

$74  693 

$839  630 

INCREMENTAL  POLICY  IMPLEMENTATION 


Cental' 


Operating 


Total 


PACKAGING  TAXES 


TOTAL  IMPLEMENTATION  COSTS 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$400  387 

$129  715 

$270672 

Incineration 

Landfill 

$669  978 

$669  978 

TOTAL 

$1  070  365 

$129  715 

$940650 

INCREMENTAL  POLICY  IMPLEMENTATION 


Capital 


Opetatmg 


Total 


PACKAGING  TAXES 


TOTAL  IMPLEMENTATION  COSTS 
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-Sourer.-  Wa.<;tr  Manaprmrnt  Policv  MndrJ 
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Divdsion  Pajameteis:  PRODUCT  BANS 


Pagelo 


Waste  Diversion  Percentages  by  Sector  and  ConqxHient 


1992 


20OO 


Rjtsidentiil 


RedoctioD    Roue     Recycle    î.i««îii  Redoctiao    Roue     Recycle    T  jtmHîti 


ONP 

8% 

74% 

18% 

8% 

86% 

7% 

Rne  Paper 

25% 

75% 

50% 

50% 

Boxboaid 

20% 

80% 

50% 

50% 

OCC 

1% 

99% 

2% 

98% 

Kfixed  Papa- 

100% 

100% 

Magazines 

9% 

91% 

28% 

72% 

Tel^hone  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Containas 

1% 

31% 

68% 

2% 

46% 

52% 

Plastic  (ngid  and  film) 

-11% 

6% 

105% 

-67% 

41% 

126% 

Con^iosiK  Packaging 

10% 

90% 

25% 

75% 

Aluimmmn  Cans,  Foil 

30% 

28% 

42% 

34% 

35% 

31% 

Tinplale,  Steel  Cans 

-26% 

74% 

52% 

-16% 

82% 

34% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

2% 

21% 

-77% 

■  ■        5% 

57% 

38% 

Food  Waste 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

100% 

Constzuction/DcmQlition  Waste 

100% 

100% 

Disposable  Diapers 

38% 

62% 

50% 

SM 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


la 

Landfill 

ONP 

8% 

32% 

60% 

5% 

30% 

65% 

Fine  Paper 

11% 

12% 

77% 

29% 

20« 

51% 

Boxboaid 

1% 

99% 

-2% 

102% 

OCC 

1% 

30% 

69% 

-2% 

Sl% 

51% 

Kfixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Telephone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (rigid  and  film) 

-12% 

11% 

101% 

-70% 

40% 

130% 

Composite  Packaging 

10% 

90% 

25% 

75% 

Alunnninm  ^m"*.  Foil 

22% 

37% 

41% 

26% 

36% 

38% 

lïnpUle,  Steel  Cans 

-57% 

37% 

120% 

-48% 

42% 

106% 

White  Goods 

100% 

100% 

Used  Tues 

16% 

84% 

-2% 

62« 

40% 

Yard  Waste 

2% 

98% 

-1% 

101% 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Construction/Demolition  Waste 

34% 

2S% 

41% 

42% 

37% 

22% 

Disposable  Diapei3 

28% 

72% 

34% 

66% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 
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.SmiTce;  Waxte  ManaffRment  Pnlicv  Model 


06-Dec-91 


Divosion  Parameter:  PRODUCT  BANS 


Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


Solid  Waste  Maiugement 


Recycle    Inciner-    î  jmHqp    Recycle 
atioo 


aiiao 


ONP 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telqjhone  Books 

Glass  Containen 

Plasiic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


1992 


2000 


RecycUng 

Recycle    Indner- 
aticc 

Landfill 

alioo 

Landfill 

ONP 

95% 

5% 

95% 

5% 

FineP^>er 

96% 

4% 

96% 

4« 

Boxboard 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

S« 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

89 

Telq)hone  Books 

92% 

8%| 

92% 

i% 

Glass  Containers 

92% 

8% 

92% 

8« 

Plastic  (rigid  and  film) 

100% 

100% 

92% 

8% 

92% 

8« 

Alumiiiinm  Cans.  Foil 

100% 

100% 

Tinplate.  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8« 

UsedTiies 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

I(M 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Conscruction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8« 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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SoiiTrr/  Wa«te  Manawtment  Policv  Model 


06-Dec-91 


Summary  Statistics:  FHODUCT  BANS 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601053 

Reduction 

9475 

119  201 

148  876 

Reuse 

Recycled 

232  562 

649  802 

1249  966 

Landfill 

3  915  076 

3  811  163 

3  462  987 

3202  211 

Total  Diversion 

242037 

769  003 

1  398  842 

Percent  Diversion 

0% 

6% 

18% 

30% 

INDUSTRLAL/COMMERCIAL/INSTmrnONAL  QCT) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

130291 

86106 

Reuse 

Recycled 

241693 

564  750 

1069924 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  954  630 

4  830  831 

Total  Diversion 

_  241693    . 

.  695  041 

1  156030 

Percent  Diversion 

0% 

5% 

12% 

19% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1328  934 

2  538  396 

Recycled 

474  255 

1  214  552 

2  319  890 

Incineration 

I  flnrif51I 

30243 

114  382 

218  506 

Total  Diversion 

474  255 

1  214  552 

2  319  890 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

Incineration 

Landfill 

Sent  to  Recycling 

Percent  Diversion 

9  093  384 

9  093  384 

0% 

8  930470 

8  930470 

0% 

8  417  616 

8  417616 

0% 

8  033  042 

8  033  042 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1464  044 

2  554  872 

Percent  of  Waste  Diverted 

0% 

5% 

15% 

24% 
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Sununaiy  Stanstics:  PRODUCT  BANS 


Page  2 


COSTS  OF  ACHIEVING  DIVERSIONS  (DQO*s  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$204  745 

$71706 

$133  039 

Incineration 

Landfill 

$707  092 

$707  092 

TOTAL 

$911836 

$71706 

$840130 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Opeiating 

Total 

PRODUCT  BANS 

TOTAL  IMPLEMENTATION  COSTS 



. 

[COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  <rf  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reducdon 

Reuse 

Recycling 

$393  487 

$127  085 

$266402 

Incineradon 

Landfill 

$674  787 

$674  787 

TOTAL 

$1  068  274 

$127085 

$941  189 

INCREMENTAL  POUCY  IMPLEMENTATION 

O^ntal 

Opetating 

Total 

PRODUCT  BANS 

TOTAL  IMPLEMENTATION  COSTS 
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SoiiTcr.:  V/axut  Manacr.TTRnc  Polir.v  MndrJ 


06-Dec-91 


Divaaon  Parametets:  PRODUCT  SPECIFICATIONS 


Pzi 


Waste  Diversiop  Percentages  by  Sector  and  Conaponent 


1992 


2000 


ResidcstLil 


ReductiaD    Resae     Recycle    T.«nrifin  Rédaction    Reaae     Recycle    i-imrffni 


ONP 

Rne  Paper 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telqihooe  Books 

Glass  Contaiiieis 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminiam  Cans,  Foil 

Tlnplarr,  Steel  Cans 

White  Goods 

Used  lues 

Yard  Waste 

Food  Waste 

Wood  Waste 

Constnictioo/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


9% 

4% 


13% 

1% 

-8% 

7% 

30«. 

-26% 


2% 
8% 


15% 


74% 

18%            8% 

25% 

75% 

20% 

76%            4% 

1% 

99% 

-- 

100% 

9% 

91% 

9% 

78% 

14% 

31% 

68% 

2% 

6% 

102% 

-66% 

93% 

12% 

28% 

42% 

34% 

74% 

52% 
100% 
100^ 

-16% 

21% 

-77% 

--  -   --5% 

2% 

90% 
100« 
100« 

16% 

85% 

15% 

100% 

100^ 

100% 

86% 

6% 

50% 

50% 

50% 

47% 

2% 

98% 

100* 

28% 

72% 

34% 

52% 

46% 

52% 

41% 

125« 

88% 

35% 

31% 

S2% 

34% 

100« 

100« 

57% 

38% 

7% 

77« 

100« 

100« 

85% 

100% 

100% 

100% 

1992 


2000 


la 


Réduction    ReiuB     Recyde 


laaner-    t  *Tw<fin  Rednction    ReoK 
■lion 


Recycle 


locina-    T.tiHfi]] 
■tien 


ONP 

FineP^ier 
Boxboaid 
OCC 

VGxed  Paper 
Magazines 
Td^hooe  Books 
Glass  Containers 
Plastic  (rigid  and  film) 
Composite  Packaging 
Alomimum  Cans,  Foil 
linplate.  Steel  Cans 
White  Goods 
Used  Tires 
Yard  Waste 
Food  Waste 
Wood  Waste 

Coostmction/Demaiition  Waste 
Disposable  Diapers 
Frandry  Sands 
Asphalt 
I  Other 


9% 

11% 

8% 

1% 

1% 
16% 

2% 
-10% 

7% 
22% 
-57% 


2% 
1% 
1% 
34% 
15% 
5% 


32% 
12% 


30% 
19% 


21% 
11% 


37% 
37% 


18% 
12% 
25% 

1% 


599t 

8% 

77% 

29% 

92% 

11% 

69% 

-2% 

81% 

-2% 

99% 

-1% 

84% 

23% 

77% 

100% 

-70% 

93% 

12% 

41% 

26% 

120% 

-48% 

100% 

84% 

-2% 

98% 

-1% 

81% 

-2% 

87% 

-2% 

41% 

42% 

85% 

15% 

94% 

10% 

100% 

100% 

30% 
20% 


51% 
18% 


20% 
40% 

36% 
42% 

62% 

29% 
20% 
37% 

27% 


62% 
51% 
89% 
51% 
84% 

101% 
77% 
80% 

130% 
88% 
38% 

106% 

100% 
40% 

101% 
73% 
81% 
22% 
85% 
62% 

100% 

100% 
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Sonrce:  Wa^te  Mana^eniKnt  Pnlicv  Model 


06-Dec-91 


Diversion  Paraiwtas:  PRODUCT  SPECIFICATIONS 


Page  2  c 


Waste  Diversion  Percentages  by  Sector  and  Conqxmeiit 


1992 


2000 


Recycle    Indmcr-    Landfill 

Recycle    Indner-    Landfill 

ONP 

\009iH                                       100% 

Fine  Paper 

100^^ 

100% 

Boxboaid 

\0(yrJ{                           ico^o 

OCC 

100% 

100% 

Mixed  Paper 

100% 

100% 

Magazines 

100% 

100% 

Telephone  Booio 

100% 

100% 

Glass  Containers 

100% 

100% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

100% 

100% 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

YardWastt 

.100%J 

. -.          100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


ItLGQ 

Ijmdfill 

Recycle    Indner- 
alioa 

jnHCTI 

ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4« 

Boxboaid 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

S« 

Mixed  Paper 

96% 

4% 

96% 

4« 

Magazines 

92% 

8% 

92% 

8« 

Telephone  Books 

92% 

8% 

92% 

8« 

Glass  Containos 

92% 

8% 

92% 

8« 

Plastic  (ligid  and  film) 

100% 

100% 

Conqxjsi  te  Packaging 

92% 

8% 

92% 

8« 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate.  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

8% 

92% 

8« 

Used  Tires 

92% 

8% 

92% 

8« 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

i% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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SmiTce:  Waste  Manacemnnt  Polic.v  Model 
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Summary  Staasncs:  PRODUCT  SPECIFICATIONS 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generanon 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9475 

106  292 

114  557 

Reuse 

Recycled 

232  562 

649  802 

1249  966 

Landfill 

3  915  076 

3  811  163 

3  475  895 

3  236  530 

Total  Diversion 

242  037 

756  094 

1  364  523 

Percent  Diversion 

0% 

6% 

18% 

30% 

DflDUSTRIAL/COMMERCIAIVINSTITUnONAL  QCT) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

157  938 

136606 

Reuse 

Recycled 

241693 

564  750 

1  069  924 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  926  983 

4  780  331 

Total  Diversion 

241693 

722  688 

1  206  530 

Percent  Diversion 

0% 

5% 

13% 

20% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504498 

1328  934 

2  538  396 

Recycled 

474  255 

1  214  552 

2  319  890 

Incineration 

LandfiU 

30  243 

114  382 

218  506 

Total  Diversion 

474  255 

1  214  552 

2  319  890 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930  470 

8  402  878 

8  016  861 

Incineration 

Landfill 

9  093  384 

8  930470 

8  402  878 

8  016  861 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  478  782 

2  571  053 

Percent  of  Waste  Diverted 

0% 

5% 

15% 

24% 
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\COSTS  OF  ACHffiVING  DIVERSIONS  (OOP's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 


Costs 


Revenues 


Net 


Reduction 

Reuse 

Recycling 

$204  745 

$71706 

$133  039 

Incineration 

Landfill 

$705  854 

$705  854 

TOTAL 

$910  598 

$71706 

$838  892 

INCREMENTAL  POUCY  IMPLEMENTATION 

Cental 

Operating 

Total 

PRODUCT  SPECIFICATIONS 

TOTAL  IMPLEMENTATION COSll» 

-_..,.,      ^-  .  - 

CX)STS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revennes 

Net 

Reduction 

Reuse 

Recycling 

$393  487 

$127  085 

$266  402 

Incineration 

Landfill 

$673  428 

$673  428 

TOTAL 

$1066915 

$127  085 

$939  830 

INCREMENTAL  POLICY  IMPLEMENTATION 


Capital  Opeiating 


Total 


PRODUCT  SPECIFICATIONS 


TOTAL  IMPLEMENTATION  COSTS 
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Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


RcfûJcQlial 


RedactLon    Reoae     Recycle    Lautfill  Redoctiao    Reiue     Recycle    Lndfill 


ON? 

Rne  Paper 

Boxboaid 

OCC 

KCxed  Paper 

Magazines 

Telephcne  Books 

Class  Conlaiiieis 

Plastic  (rigid  and  film) 

Composite  Parlraging 

Aluminiuni  Cans.  Foil 

Implate,  Steel  Cans 

White  Goods 

Used  lues 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


9% 

1% 

-14% 

30% 
-26% 


2% 
8% 


15% 


74% 

18%            8% 

33% 

67% 

20% 

80% 

10% 

90% 

100% 

9% 

91% 

9% 

82% 

9% 

34% 

65% 

2% 

6% 

107% 
100% 

-74% 

36% 

33% 

34% 

80% 

46% 
100% 
100% 

-16% 

21%- 

-77% 

-  -      -5% 

2% 

90% 
100% 
100% 

16% 

85% 

15% 

100% 

100% 

100% 

87% 

6% 

60% 

40% 

50% 

50% 

15% 

85% 

1009Î 

28% 

72% 

34% 

57% 

50% 

48% 

41% 

1339! 

100% 

42% 

24% 

87% 

29% 

100% 

100% 

57% 

38% 

7% 

77% 

1009! 

100% 

85% 

100% 

100% 

100% 

t-\ 


1992 


20» 


la 

Redocticc    Reuse 

Rexryde    Indner- 

Tanrifin  Rrrinoion    Reuse 

Recycle    lodner- 

T  jnrifiTI 

ONP 

8% 

38% 

54% 

5% 

«% 

52% 

Rne  Paper 

11% 

20% 

69% 

29% 

30% 

41% 

Boxboaid 

1% 

99% 

-2% 

102% 

OCC 

1% 

40% 

59% 

-2% 

61% 

41% 

Kfixed  Papa- 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Téléphone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

23% 

75% 

26% 

74% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

137% 

100% 

100% 

AlDminiiim  Cans,  Foil 

22% 

42% 

36% 

26% 

42% 

32% 

Tlnplate,  Steel  r'an^ 

-57% 

43% 

114% 

-48% 

50% 

98% 

White  Goods 

100% 

100% 

Used  Tires 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

101% 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Coostiuction/Denioliiion  Waste 

34% 

25% 

41% 

42% 

37% 

22% 

Disposable  Diapeis 

15% 

85% 

15% 

85% 

Foondry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 
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Waste  Diversion  Percentages  by  Sector  and  Conqxinent 


1992 


2000 


Recycle    Indner-    Ijmdfill 

Reeyrle     Tt^r^^wt.     I,«iuifin 

itioD 

ONP 

ioo<r^                           ioo«j 

Fine  Paper 

lOCWc 

100% 

Boxboard 

100% 

100« 

OCC 

100% 

I00« 

Mixed  Pacer 

100% 

100% 

Magazines 

100% 

100% 

Tel^hone  Books 

100% 

100% 

Glass  Cootainers 

100% 

100% 

Plastic  (rigid  and  film) 

100% 

100% 

Con^xjsi  te  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplaœ,  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tues 

100% 

100% 

Yard  Waste 

100% 

100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Constrnction/Deniolition  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


Recycling 

Recycle     Inrinrr- 
alica 

Landfill 

Recyde    lociner- 

aÂGQ 

LmdSl 

ONP 

95% 

5% 

95% 

5% 

Rne  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8« 

OCC 

95% 

5% 

95% 

5% 

Nfixed  Paper 

96% 

4% 

96% 

4« 

Magazines 

92% 

8% 

92% 

8« 

Telqjhonc  Books 

92% 

8% 

92% 

i% 

Glass  Containers 

92% 

8% 

92% 

it 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8« 

Aluminium  Cans,  Foil 

100% 

100% 

Tmplate,  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

8% 

92% 

M 

Used  Tires 

92% 

8% 

92% 

8« 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8« 

Asphalt 

92% 

8% 

92% 

8% 

8% 

Other 

92% 

8% 

92% 
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Sununaiy  Statistics:  RECYCLED  CO>frENT  REGULATION 


Pagel, 


1987 


1989 


1992 


^ôôl 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231  989 

4  601  053 

Reduction 

9  475 

87  329 

90  755 

Reuse 

Recycled 

232  562 

680  958 

1  293  072 

LandfiU 

3  915  076 

3  811  163 

3  463  702 

3217226 

Total  Diversion 

-    242  037 

768  287 

1  383  827 

Percent  Diversion 

0% 

6% 

18% 

30% 

INDUSTRIAIVCOMMERCIAL/INSTITUnONAL  OCT) 


Generation 

5  178  308 

5  361000 

5  649671 

5  986  861 

Reduction 

126451 

75  565 

Reuse 

Recycled 

241693 

652  751 

1  187  658 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  870469 

4  723  638 

Total  Diversion 

241693 

779  202 

1263  223 

Percent  Diversion 

0% 

5% 

14% 

21% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1454  229 

2  707  669 

Recycled 

474  255 

1  333  709 

2  480  730 

Incineration 

Landfill 

30  243 

120  520 

226939 

Total  Diversion 

474  255 

1  333  709 

2  480  730 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

8  334  171 

7  940  864 

Incineration 

Landfill 

9  093  384 

8  930470 

8  334  171 

7940  864 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1547489 

2647050 

Percent  of  Waste  Diverted 

0% 

5% 

16% 

25% 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  <rf  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenaes 

Net 

Reduction 

Reuse 

Recycling 

$226  605 

$87  527 

$139  079 

Incineration 

Landfill 

$700082 

$700082 

TOTAL 

$926  688 

$87  527 

$839  161 

INCREMENTAL  POUCY  IMPLEMENTATION 


f^ipital 


OpeiatiDg 


Total 


RECYCLED  CONTENT  REGULATION 


TOTAL  IMPLEMENTATION  COSTS 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$423  007 

$147  394 

$275  612 

Incineration 

Landfill 

$667  044 

$667  044 

TOTAL 

$1090  050 

$147  394 

$942  656 

INCREMENTAL  POUCY  IMPLEMENTATION 


Capital         Operating 


Total 


RECYCLED  CONTENT  REGULATION 


TOTAL  IMPLEMENTATION  COSTS 
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Waste  Diversion  Percentages  by  Sector  and  Conyoneat 


1992 


2000 


Kesujeonal 


RBdnnion    Raue      Recycle    l-mrifîTl  Reductiao    Reoae     Recycle    i-nnrifiTl 


ONP 

Rne  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magaanes 

Telqihone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composte  Packaging 

Alumimom  Cans,  Foil 

Tlnplate,  Steel  Cans 

White  Goods 

Used  lues 

Yard  Waste 

Food  Waste 

Wood  Waste 

ConstructionyDeniQlition  Waste 

Disposable  Dialers 

Foundry  Sands 

Asphalt 

Other 


9% 

1% 

-14% 

30% 
-26% 


6% 

12% 


15% 


74% 

25% 

20% 

1% 

9% 

9% 

31% 

6% 

28% 
74% 


21% 
2% 


18% 

75% 

80% 

99% 

100% 

91% 

82% 

68% 

107% 

100% 

42% 

52% 

100% 

100% 

-73% 

86% 

100% 

100% 

85% 

100% 

100% 

100% 


9% 

2% 

-74% 

34% 
-16% 


-      8% 
22% 


86% 

50% 

50% 

2% 

28% 
34% 
46% 

41% 

35% 
82% 


57% 
7% 


15% 


7% 

50% 

50% 

98% 

100% 

72% 

57% 

52% 

133% 

100% 

31% 

34% 

100% 

100% 

35% 

71% 

100% 

100% 

85% 

100% 

100% 

100% 


1992 


2000 


la 

Redooicn    Reuse 

alioo 

Laadfin  Réduction    ReoB 

Recycle    luciner- 

Land£n 

ONP 

8% 

32% 

60% 

5% 

30% 

65% 

FîncPsçer 

11% 

12% 

77% 

29% 

20% 

51% 

Boxboard 

1% 

99* 

-2% 

102% 

OCC 

1% 

30% 

69% 

-2% 

51% 

51% 

Kfixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101% 

Tdephoae  Books 

9% 

91% 

9% 

91« 

Glass  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

137« 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

22% 

37% 

41% 

26% 

36% 

38% 

Tinpiate,  Steel  Cans 

-57% 

37% 

120% 

-48% 

42% 

106% 

White  Goods 

100% 

100% 

Used  Tires 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

101« 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73« 

WoodWasB 

1% 

12% 

87% 

-2% 

20% 

81% 

Coostroction/Demolition  Waste 

34% 

25% 

41% 

42% 

37% 

22« 

Disposable  Diapers 

15% 

85% 

15% 

8S% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 
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Diversion  Parameters:  SUBSIDISED  HOME  COMPOSTERS 


Waste  Diversion  Percentages  by  Sector  and  Componait 


1992 


2000 


Solid  WasiB  ManagenEm 


Recycle    lodner-    I  jmrfffli    Recycle    Inaser-    i.«nrffin 
alien  alica 


ON? 

Fine  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (ngid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

CoMstniction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

100% 

100% 
100% 
100% 
100% 
100% 
100% 
100% 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


Recychng 


Recycle    IndneT- 
atioo 


Tjmrifm    Recycle    Inciiier-    TimHfm 


ON? 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

AJunmiium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construcnon/Dcmolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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1987 


1989 


1992 


2000 


RESIDENTTAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601053 

Reduction 

9475 

135  103 

152488 

Reuse 

Recycled 

232  562 

649  802 

1  249  966 

Landfill 

3  915  076 

3  811163 

3  447  085 

3  198  599 

Total  Diversion 

242  037 

784  904 

1402454 

Percent  Diversion 

0% 

6% 

19% 

30% 

INDUSTRIAL/COMMERCIALyiNSTinrnONAL  (ICI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

126451 

75  565 

Reuse 

Recycled 

241693 

564  750 

1  069  924 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  958470 

4  841  372 

Total  Diversion 

241693 

691201 

1  145  489 

Percent  Diversion 

0% 

5% 

12% 

19% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1328  934 

2  538  396 

Recycled 

474  255 

1  214  552 

2  319  890 

Incineration 

Landfill 

30  243 

114  382 

218  506 

Total  Diversion 

474  255 

1  214  552 

2  319  890 

Percent  Diversion 

0% 

94% 

91% 

91% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 
Incineration 

I^nrffill 

Sent  to  Recycling 
Percent  Diversion 

9  093  384 

9  093  384 

0% 

8  930470 

8  930470 

0% 

8  405  555 

8  405  555 

0% 

8  039  971 

8  039  971 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  476  105 

2  547  943 

Percent  of  Waste  Diverted 

0% 

5% 

15% 

24% 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


1992  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Reveimes 

Net 

Reduction 

..   _ 

Reuse 

Recycling 

$204  745 

S71706 

$133  039 

Incineration 

LandfiU 

S706  079 

$706  079 

TOTAL 

S910  823 

$71706 

$839117 

INCREMENTAL  POUCY  IMPLEMENTATION 

Capital 

Operating 

Total 

SUBSIDISED  HOME  COMPOSTERS 

$430 

$430 

TOTAL  IMPLEMENTATION  COSTS 

$430 

..    _.    . 

$430 

COSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 


2000  COSTS  OF  WASTE  MANAGEMENT 

Costs 

Revenues 

Net 

Reduction 

Reuse 

Recycling 

$393  487 

$127  085 

$266402 

Incineration 

Landfill 

$675  369 

$675  369 

TOTAL 

$1  068  856 

$127  085 

$941  771 

INCREMENTAL  POLICY  IMPLEMENTATION  Capital  Operating 


Total 


SUBSIDISED  HOME  COMPOSTERS 


$1370 


$1370 


TOTAL  IMPLEMENTATION  COSTS 


$1370 


$1370 
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Diversion  Parameters:  SUBSIDIES  TO  PRODUCERS 


Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


Resideiitial 


Redpcnop    Reose     Recycle    Tjwirifin  Redoctiao    ResK     Recycle    i-Mi/Wm 


ON? 

Hne  Paper 

Boxbcaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Conqx>site  Pa<:icagiDg 

Aluminium  Cans,  Foil 

Tlnplate,  Steel  Cans 

White  Goods 

UsedTïics 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


13% 

1% 

-14% 

6% 

30% 

-26% 


2% 
8% 


19% 


2% 


76% 

179 

J           8% 

25% 

75% 

24% 

76% 

21% 

79% 

100% 

9% 

91% 

9% 

78%          16% 

45% 

47%            2% 

10% 

104% 

-74% 

94% 

12% 

43% 

27% 

34% 

91% 

36% 
100% 

-16% 

15% 

83% 

21% 

77% 

5% 

2% 

90% 
100% 
100% 

16% 

81% 

22% 

100« 

100« 

100% 

87% 

é'Tt 

50% 

50% 

55% 

45% 

51% 

49% 

100% 

28% 

72% 

34% 

50% 

52% 

36% 

53% 

1209J 

88% 

44% 

22% 

93% 

23% 

100% 

3% 

93% 

57% 

38% 

7% 

77% 

100« 

100* 

78% 

100« 

100% 

100% 

1992 


2000 


la 


Rednciiao    Reiue     Recycle 


Inaner-    i  ^nrffin  RedoctiaQ 
■tien 


Reuse      Recycle 


Tnfinw-      1  .Mn^if^n 

■liaa 


ONP 

8% 

38% 

54« 

5% 

37% 

58% 

Rne  Paper 

11% 

12% 

77« 

29% 

20% 

51% 

Boxboard 

1% 

5% 

94% 

-2% 

10% 

91% 

OCC 

1% 

40% 

59% 

-2% 

64% 

38% 

Mixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

101* 

Tdephone  Books 

15% 

85% 

23% 

77% 

Glass  Containers 

2%            4%          28% 

66% 

8%          36% 

56% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

1379E 

Composite  Packaging 

100% 

100* 

Aluminium  ^fln^.  Foil 

22% 

43% 

35% 

26% 

45% 

29% 

Tmplale,  Steel  Cans 

-57% 

55% 

102^ 

^»8% 

68% 

79% 

White  Goods 

100<55 

100% 

Used  Tues 

2%          28% 

70% 

-2%            2%          64% 

37% 

Yard  Waste 

2% 

98% 

-1% 

101* 

Food  Waste 

1% 

18% 

81% 

-2% 

29% 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Construction/Démolition  Waste 

34% 

25% 

41% 

42% 

37% 

22% 

Disposable  Diapers 

19% 

81% 

22% 

78% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100* 

100* 

Other 

100% 

100% 
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Diversion  Parametns:  SUBSIDIES  TO  PRODUCERS 
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Waste  Diversion  Peroentages  by  Sector  and  Conqxinent 


1992 


2000 


Solid  Waste  ManageEDBOt 


Recycle    Inoner-    ijmrifin    Recycle    Inciser-    i  jfHffli 
aacn  ahca 


ONP 

lOOX 

100% 

Fine  Paper 

lOOTc 

100% 

Boxboard 

100% 

100% 

OCC 

lOO'Si 

100% 

Mixed  Paper 

100% 

100% 

Magazines 

100% 

100% 

Telqihone  Books 

100% 

100% 

Glass  Containers 

100% 

100% 

Plastic  (hgid  and  film) 

100% 

100% 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

100% 

100% 

Tmplate.  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

100% 

.    „         _           100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Constmction/Denwlition  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


Recydiiig 

Recycle     Indner- 

Landfill 

Tmdfîn 

alioD 

ONP 

95% 

5% 

95% 

5% 

Rne  Paper 

96% 

4% 

%% 

4% 

Boxboaid 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8« 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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Summary  StaasDcs:  SUBSIDIES  TO  PRODUCERS 


1987 


1989 


1992 


RESIDENTIAL 


INDUSTRIAL/COMMERCIAL/INSTITUnONAL  (JCT) 


2000  I 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

93  525 

101  883 

Reuse 

18  977 

31935 

Recycled 

232  562 

742  102 

1366  478 

Landfill 

3  915  076 

3  811  163 

3  377  386 

3  100  757 

Total  Diversion 

242  037 

854  603 

1  500  296 

Percent  Diversion 

0% 

6% 

20% 

33% 

Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

127  300 

77  282 

Reuse 

4  061 

7  092 

Recycled 

241  693 

657  855 

1  195  873 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  860  455 

4  706  614 

Total  Diversion 

241693 

789  216 

1  280  247 

Percent  Diversion 

0% 

5% 

14% 

21% 

RECYCLING 


1987 


1989 


1992 


SOLID  WASTE  MANAGEMENT 


2000 


Received 

504  498 

1  526  385 

2  795  104 

Recycled 

474  255 

1399  957 

2  562  352 

Incineration 

Landfill 

30  243 

126428 

232  752 

Total  Diversion 

474  255 

1  399  957 

2  562  352 

Percent  Diversion 

0% 

94% 

92% 

92% 

Received  for  Disposal 

9  093  384 

8  930470 

8  237  841 

7  807  371 

Incineration 

Landfill 

9  093  384 

8  930470 

8  237  841 

7  807  371 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1643  819 

2  780  543 

Percent  of  Waste  Diverted 

0% 

5% 

17% 

26% 
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Summary  StatistUs:  SUBSIDIES  TO  PRODUCERS 
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COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 

1992  COSTS  OF  WASTE  MANAGEMENT  Costs 


Revenues 


Reduction 

Reuse 

Recycling 

Incineration 

Landfill 


SUBSIDIES  TO  PRODUCERS 


$3  867 


TOTAL  IMPLEMENTATION  COSTS 


$3  867 


COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  1989$) 

2000  COSTS  OF  WASTE  MANAGEMENT Costs  Revenges 


Reduction 

Reuse 

Recycling 

Incineration 

Landfill 


TOTAL 


$7497 
$436  537 

$655  830 
$1  099  865 


$6185 
$152  853 


$159  038 


SUBSIDIES  TO  PRODUCERS 


$5  282 


TOTAL  IMPLEMENTATION  COSTS 


$5  282 


Net 


$4  299 

$3  546 

$752 

$237  119 

$91006 

$146113 

$691990 

$691990 

TOTAL 

$933  408 

$94  552 

$838  856 

INCREMENTAL  POLICY  IMPLEMENTATION  Capital  Opeiating  Total 


$3  867 


$3  867 


Net 


$1312 
$283  685 

$655  830 
$940  827 


INCREMENTAL  POUCY  IMPLEMENTATION  Capital  Operating  Total 


$5  282 


$5  282 
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Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 

2UUU 

Rendeatial 

Rédaction    Roue 

Recyde 

Lmdfin  RedDdiai    Roub 

Recyde 

T  jtirffin 

ON? 

8% 

76% 

16%            8% 

87% 

5%, 

Rne  Papa- 

25% 

75% 

50% 

50% 

Box  boaid 

20% 

80% 

50% 

50% 

occ 

21% 

79% 

51% 

49% 

Mxtd  Paper 

. 

100%^ 

100% 

Magazines 

9% 

91% 

28% 

72% 

Teiqjhooe  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Con taioers 

1% 

38% 

60% 

2% 

52% 

46% 

Plastic  (rigid  and  film) 

-14% 

14% 

99% 

-74% 

52% 

1227c 

Composite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

30% 

43% 

27% 

34% 

43% 

23% 

Ttnplate,  Steel  Cans 

-26% 

88% 

38% 

-16% 

92% 

24% 

White  Goods 

100% 

100% 

Used  rues 

100% 

100% 

Yard  Waste 

25% 

■21«r 

54% 

-       27% 

57% 

16% 

Food  Waste 

19% 

2% 

78% 

32% 

7% 

61% 

Wood  Waste 

100% 

100% 

Construction/Demolition  Waste 

100% 

100% 

Disposable  Diapers 

30% 

70% 

43« 

57% 

Foundry  Sands 

100« 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 

«xn 

la 

Rcdnctiop    Roue 

Landfill  Rrrinrtim 

Reoje      Recycle 

Indner-    i.«nrifm 

aiioo 

ONP 

8% 

32% 

60% 

5% 

30% 

65% 

Hne  Paper 

11% 

20% 

69% 

29% 

35% 

36% 

Boxboaid 

1% 

99% 

-2% 

1 02-35 

OCC 

1% 

40% 

59% 

-2% 

64% 

38% 

KCxed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

1019! 

Telq)hoae  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

30% 

68% 

26% 

74% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

1379S 

Conçosite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

22% 

39% 

38% 

26% 

44% 

30% 

Tmplate,  Steel  Cans 

-57% 

37% 

120% 

-48% 

42% 

106% 

White  Goods 

100% 

100% 

Used  Tires 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

101% 

Food  Waste 

13% 

18% 

69% 

24% 

29% 

47% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Construction/Demolition  Waste 

34% 

25% 

41% 

42% 

37% 

22% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 
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Waste  Diversion  Percentages  by  Sector  and  Conqxment 


1992 


2000 


Solid  WaitB  Managancnl 


Recycle    Incincr-    l-«nrifin    Recycle 
atioD 


OhfP 

pTncP^jcr 

Boxboaid 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans,  Foil 

Tinplate,  Steel  Cans 

White  Goods 

UsedTlics 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Démolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


1009J 
100% 
100% 
100« 
100% 
100% 
100% 
100% 
100% 
100%J 
100% 
100% 
100% 
100% 
100% 
100% 
I00%| 
100% 
100%^ 
100% 
100% 
100%i 


100% 
100« 
100% 
100« 
100% 
100% 
100« 
100% 
100« 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


Recychng 


Recycle    iDdso--    T-nnHfni 


Recycle    Indner- 
aiiao 


T-anHfin 


ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

S« 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Aluminium  Cans.  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6« 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tues 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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Summary  Stalisàcs:  USER  CHARGES 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231989 

4  601  053 

Reduction 

9  475 

338  519 

402  306 

Reuse 

Recycled 

232  562 

724  639 

1  357  133 

Landfill 

3  915  076 

3  811  163 

3  168  831 

2841614 

Total  Diversion 

242  037 

1  063  158 

1759  439 

Percent  Diversion 

0% 

6% 

25% 

38% 

INDUSTtllAL/COMMERCIAL/INSTmrnONAL  qCI) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

188  934 

214  596 

Reuse 

Recycled 

241  693 

644  671 

1  193  895 

Incineration 

lanrffill 

5  178  308 

5  119  307 

4816066 

4  578  369 

Total  Diversion 

241  693 

833  605 

1  408  492 

Percent  Diversion 

0% 

5% 

15% 

24% 

1987 


1989 


1992 


2000 


RECYŒING 


Received 

504  498 

1  491  702 

2  780  855 

Recycled 

474  255 

1369  310 

2  551028 

Incineration 

Tanrifill 

30  243 

122  391 

229  826 

Total  Diversion 

474  255 

1  369  310 

2  551028 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLID  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

7  984  897 

7  419  984 

Incinération 

LandfiU 

9  093  384 

8  930  470 

7  984  897 

7  419  984 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  ALL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1  896  763 

3  167  930 

Percent  of  Waste  Diverted 

0% 

5% 

19% 

30% 
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Summary  Statistics:  USER  CHARGES 
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[COSTS  OF  ACHIEVING  DIVERSIONS  (OOP's  of  198^) 

1992  CXDSTS  OF  WASTE  MANAGEMENT Costs  Revenues 


Net 


Reduction 

Reuse 

Recycling 

Incineration 

LandfiU 


TOTAL 


$233  670 

$670  743 
$904  413 


$93  904  $139  767 


$93  904 


$670  743 
$810  509 


INC3ŒMENTALP0UCY  IMPLEMENTATION  Capital  Operaong  Total 


USER  CHARGES 


TOTAL  IMPLEMENTATION  COSTS 


ICOSTS  OF  ACHIEVING  DIVERSIONS  (OOO's  of  1989$) 

2000  COSTS  OF  WASTE  MANAGEMENT Costs  Revennes 


Net 


Reduction 

Reuse 

Recycling 

Incineration 

Landfill 


$437210    $159452    $277  758 


TOTAL 


$623  289 
$1060499 


$159  452 


$623  289 
$901  048 


INCREMENTAL  POLICY  IMPLEMENTATION  Capital  Operating  Total 


USER  CHARGES 


TOTAL  IMPLEMENTATION  COSTS 
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Divaaon  Païameters:  VIRGIN  MAIHRIALS  TAXES 


Waste  Diversion  Percentages  by  Sector  and  Conqxinent 


1992 


2000 


Resideatiâl 


Redoctian    Roue      Recycle    T-»wrifm  RedactiGa    Reaae     Recycle    î-*nHfîn 


ONP 

8% 

75% 

18%            8% 

86% 

6% 

Rue  Paper 

29% 

71% 

53% 

47% 

Boxboaid 

23% 

77% 

52% 

4«% 

OCC 

5% 

1% 

94% 

7% 

2% 

91% 

Mixed  Papa- 

100%! 

100% 

Magazines 

9% 

91% 

28% 

72% 

Telephone  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Containen 

1%            3%          34% 

62% 

2%            3%          48% 

48% 

Plastic  (ligid  and  film) 

-14% 

6% 

107% 

-74% 

41% 

133% 

Composite  Packaging 

100% 

100% 

Aluimnium  Cans,  Foil 

30% 

31% 

39% 

34% 

38% 

28% 

Iinplale.  Steel  Cans 

-26% 

77% 

49% 

-16% 

84% 

32% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

2% 

21% 

77%            5% 

57% 

38% 

Food  Waste 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

100% 

Coostniction/Deinolition  Waste 

100% 

100% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

100% 

100% 

Asphalt 

1009S 

100% 

Other 

5% 

95% 

5% 

95% 

1992 


2000 


la 

RednctiaD    Reuse 

Recycle    Inciaer- 
atioa 

Landfill  Redaction    Roue 

Recycle    Indner- 
atiaa 

ONP 

8% 

41% 

51% 

5% 

43% 

52% 

Fine  Paper 

11% 

24% 

65% 

29% 

30% 

41% 

Boxboard 

1% 

10% 

89% 

-2% 

15* 

86% 

OCC 

1% 

37* 

62% 

-2% 

56* 

46% 

Mixed  Paper 

19% 

81% 

-2% 

18* 

84% 

Magazines 

1% 

99% 

-1% 

1017c 

Telephone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

23% 

75% 

23* 

77% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40* 

137^ 

Conqnsite  Packaging 

100% 

100% 

Aluminium  Cans,  Foil 

22% 

42% 

36% 

26% 

42* 

32% 

Tinplate,  Steel  Cans 

-57% 

41% 

115% 

-48% 

49* 

99% 

White  Goods 

100% 

100% 

UsedTiics 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

98% 

-1% 

101« 

Food  Waste 

1% 

18% 

81% 

-2% 

29* 

73% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20* 

81% 

Construction/Demolition  Waste 

34% 

25% 

41% 

42% 

37* 

22% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

5% 

95% 

5% 

95% 
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Waste  Diversion  Percentages  by  Sector  and  Conqxinent 


1992 

JIMi 

Sdid  Wane  MamemrM 

Recycle 

aticD 

Recycle    iDdner- 

«tion 

T  jw«4ffl1 

ONP 

100% 

100% 

100« 

Rne  Paper 

100% 

Boxboaid 

100% 

100% 

OCC 

100% 

100% 

Mixed  Paper 

1009 

100% 

Magazines 

1009 

- 

100% 

Telq>boae  Books 

1009 

100% 

Glass  Concdners 

100^ 

100% 

Plastic  (rigid  and  film) 

1007 

100% 

100% 

100% 

Alomimum  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

100% 

100% 

White  Goods 

100% 

100% 

Used  Tires 

100% 

100% 

Yard  Waste 

100% 

100% 

Food  Waste 

100% 

100% 

Wood  Waste 

100% 

100% 

Construction/Detnolition  Waste 

100% 

100% 

Disposable  Diapers 

100% 

100% 

Foundry  Sands 

100%. 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 

2000 

Recyciisg 

Recycle 

Indner-    LœdfîQ 

Recycle    Indner- 

Tjnrifin 

ONP 

95% 

5% 

95% 

5% 

Fine  Paper 

96% 

4% 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

5% 

Mixed  Paper 

96% 

4% 

96% 

4% 

Vlagazines 

92% 

8% 

92% 

8% 

Telq>hone  Booics 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

8% 

^asdc  (rigid  and  film) 

100% 

100% 

Con^xjsi te  Packaging 

92% 

8% 

92% 

8% 

Aiiuntmam  Cans,  Foil 

100% 

100% 

Ilnplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tues 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10« 

SVood  Waste 

88% 

12% 

88% 

12% 

[Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8« 

I 

-oundiy  Sands 

92% 

8% 

92% 

8% 

/ 

\sphalt 

92% 

8% 

92% 

8% 

Other                                                1 

92% 

8% 

92% 

8% 
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Summary  Statistics:  VIRGIN  MATERIALS  TAXES 


1987 


1989 


1992 


2000 


RESIDENTIAL 


Generation 

3  915  076 

4  053  200 

4  231  989 

4  601  053 

Reduction 

9475 

145  180 

155  995 

Reuse 

9480 

7  975 

Recycled 

232  562 

671  291 

1  265  030 

Landfill 

3  915  076 

3  811  163 

3  406038 

3  172  053 

Total  Diversion 

242  037 

825  951 

1429  000 

Percent  Diversion 

0% 

6% 

20% 

31% 

IM^USTRIAL/COMMERCIAL/INSTrrUTICWAL  Od) 


Generation 

5  178  308 

5  361000 

5  649  671 

5  986  861 

Reduction 

179  955 

132  262 

Reuse 

Recycled 

241  693 

688  377 

1213  845 

Incineration 

Landfill 

5  178  308 

5  119  307 

4  781  339 

4  640  754 

Total  Diversion 

241693 

868  332 

1346  107 

Percent  Diversion 

0% 

5% 

15% 

22% 

1987 


1989 


1992 


2000 


RECYCLING 


Received 

504  498 

1  482  738 

2  707  438 

Recycled 

474  255 

1359  668 

2  478  874 

Incineration 

Landfill 

30  243 

123  070 

228  564 

Total  Diversion 

474  255 

1  359  668 

2  478  874 

Percent  Diversion 

0% 

94% 

92% 

92% 

SOLED  WASTE  MANAGEMENT 


Received  for  Disposal 

9  093  384 

8  930470 

8  187  377 

7  812  807 

Incineration 

Landfill 

9  093  384 

8  930470 

8  187  377 

7  812  807 

Sent  to  Recycling 

Percent  Diversion 

0% 

0% 

0% 

0% 

SUMMARY  -  AUL  WASTE 


Total  Waste  Generated 

9  093  384 

9  414  200 

9  881660 

10  587  914 

Total  Waste  Diverted 

483  730 

1694  283 

2  775  106 

Percent  of  Waste  averted 

0% 

5% 

17% 

26% 
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Diveision  Parameters:  YARD  AND  ORGANIC  WASTE  COLLECTION 


Pagel 


Waste  Diversiion  Percentages  by  Sector  and  Component 


1992 

Rédaction    Reoae 

Recjrde 

Laodfin  Rcdactian    Renie 

Recycle 

I  JTwtfiTI 

ONP 

8% 

74% 

18%           8% 

86% 

7% 

Rne  Paper 

25% 

75% 

50% 

50% 

Boxboaid 

20% 

80% 

50% 

50% 

OCC 

1% 

99% 

2% 

98%| 

Mixed  Paper 

100% 

100% 

Magazines 

9% 

-91% 

- 

28% 

72% 

Telephooe  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Containers 

1% 

31% 

68% 

2% 

46% 

52% 

Plastic  (rigid  and  film) 

-14% 

6% 

107% 

-74% 

41% 

133% 

Composite  Packaging 

100% 

100% 

Aluiniiiiuin  ^"n^.  Foil 

30% 

28% 

42% 

34% 

35% 

31% 

Tmplatc,  Steel  Cans 

-26% 

74% 

52% 

-16% 

82% 

34% 

White  Goods 

100% 

100% 

Used  Tues 

100% 

100% 

Yard  Waste 

2% 

40%. 

-■■57% 

-       -5-%  ■ 

80% 

15% 

Food  Waste 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

100% 

Construction/Deniolition  Waste 

100% 

100% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 

2tU) 

:J 

Id 

aiian 

ONP 

8% 

32% 

60« 

5% 

30% 

65% 

Fine  Papier 

11% 

12% 

77% 

29% 

20% 

51% 

Boxboard 

1% 

99% 

-2% 

102« 

OCC 

1% 

30% 

69% 

-2% 

51% 

51% 

\fixed  Paper 

19% 

81% 

-2% 

18% 

84% 

Magazines 

1% 

99% 

-1% 

lOl-ÎE 

Telqjfaone  Books 

9% 

91% 

9% 

91% 

Glass  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (rigid  and  film) 

-14% 

11% 

104% 

-77% 

40% 

137% 

Composite  Packaging 

100% 

100% 

Altunimum  Cans,  Foil 

22% 

37% 

41% 

26% 

36% 

38% 

Tmplate,  Steel  Cans 

-57% 

37% 

120% 

-48% 

42% 

106% 

White  Goods 

100« 

100% 

UsedTnes 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

10% 

89% 

-1% 

25% 

76% 

Food  Waste 

1% 

25% 

74% 

-2% 

44% 

58% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Construction/Demolition  Waste 

34% 

25% 

41% 

42% 

37% 

n% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

5% 

1% 

94% 

10% 

27% 

62% 

Asphalt 

100% 

100% 

Other 

100% 

100% 
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Diveision  Parameicrs:  YARD  AND  ORGANIC  WASTE  COLLECTION 


gel  of 


Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


ReiidfiQtul 


RcdpctiOD    Reaue      Recycle    LmdM  Redaction    Reue     Rccyde    Landfill 


ONP 

8% 

74% 

18% 

8% 

86% 

7% 

BnePqjcr 

25% 

75% 

50% 

50% 

Boxboaid 

20% 

80% 

50% 

50% 

OCC 

1% 

99% 

2% 

98% 

Mixed  Paper 

100% 

100% 

Magazines 

9% 

-91% 

28% 

72% 

Tel^hooe  Books 

9% 

9% 

82% 

9% 

34% 

57% 

Glass  Containers 

1% 

31% 

68% 

2% 

46% 

52% 

Plastic  (ligid  and  film) 

-14% 

6% 

107% 

-74% 

41% 

133% 

Composite  Packaging 

100% 

100% 

Alumimom  Cans.  Foil 

30% 

28% 

42% 

34% 

35% 

31% 

llnplaie.  Steel  Cans 

-26% 

74% 

52% 

-16% 

82% 

34% 

White  Goods 

100% 

100% 

Used  Tubs 

100% 

100% 

Yard  Waste 

2% 

40%- 

-  ■  57% 

5% 

80% 

15% 

Food  Waste 

8% 

2% 

90% 

16% 

7% 

77% 

Wood  Waste 

100% 

100% 

Coostniction/Dcmolition  Waste 

100% 

100% 

Disposable  Diapers 

15% 

85% 

15% 

85% 

Foundry  Sands 

100% 

100% 

Asphalt 

100% 

100% 

Other 

100% 

100% 

1992 


2000 


n 


la 


Redncticn    Reojc      Rccyde 


Inaner-    T  j~<fiTl  Reduction    Rciub 
atioo 


Recycle 


atioo 


ONP 

8% 

32% 

60% 

5% 

30% 

65% 

Rne  Paper 
Boxboaid 

11% 
1% 

12% 

77% 
99% 

29% 
-2% 

20% 

51% 
102% 

OCC 

1% 

30% 

69% 

-2% 

51% 

51% 

Mixed  Paper 
Magazines 
Tdqjbone  Books 

1% 
9% 

19* 

81% 
99% 
91% 

-2% 
-1% 
9% 

18% 

84% 
101% 
91% 

Glass  Containers 

2% 

21% 

77% 

20% 

80% 

Plastic  (rigid  and  film) 
Composite  Packaging 
Alominimn  Cans,  Foil 

-14% 

22% 

11% 
37% 

104% 
100% 

41% 

-77% 
26% 

40% 
36% 

137% 
100% 

38% 

Tlnplate.  Steel  Cans 

-57% 

37% 

120% 

■4i% 

42% 

106% 

White  Goods 

100% 

100% 

Used  Tues 

16% 

84% 

-2% 

62% 

40% 

Yard  Waste 

2% 

10% 

89% 

-1% 

2S% 

76% 

Food  Waste 

1% 

25% 

74% 

-2% 

44% 

58% 

Wood  Waste 

1% 

12% 

87% 

-2% 

20% 

81% 

Constraction/Demcdition  Waste 

34% 

25% 

41% 

42% 

37% 

22% 

Disposable  Diapers 
Foundry  Sands 
Asphalt 
Other 

15% 
5% 

1% 

85% 
94% 
100% 
1009! 

15% 
10% 

27% 

85% 
62% 
100% 
100% 

B 

n 


Li 
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Waste  Diversion  Percentages  by  Sector  and  Component 


1992 


2000 


Solid  Waste  ManagemEnt 


Recycle    InciiieT-    T  jtnHfin    Recycle    locmer- 
aiicD  aiioD 


T  jtitWïn 


[ONP 

Rnc  Paper 

Boxboard 

OCC 

Mixed  Paper 

Magazines 

Telephone  Books 

Glass  Containers 

Plastic  (rigid  and  film) 

Composite  Packaging 

Aluminium  Cans.  Foil 

llnplate.  Steel  Cans 

White  Goods 

Used  Tires 

Yard  Waste 

Food  Waste 

Wood  Waste 

Construction/Demolition  Waste 

Disposable  Diapers 

Foundry  Sands 

Asphalt 

Other 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 


1992 


2000 


RecycHng 


Recycle     Inciner-    T  jtnHfin 


Recycle    locioer- 
atioo 


I  jwrfCTI 


ONP 

95% 

5^ 

95% 

5% 

Fine  Paper 

96% 

49; 

96% 

4% 

Boxboard 

92% 

8% 

92% 

8% 

OCC 

95% 

5% 

95% 

57< 

Mixed  Paper 

96% 

4% 

96% 

4% 

Magazines 

92% 

8% 

92% 

8% 

Telephone  Books 

92% 

8% 

92% 

8% 

Glass  Containers 

92% 

8% 

92% 

89S 

Plastic  (rigid  and  film) 

100% 

100% 

Composite  Packaging 

92% 

8% 

92% 

8% 

Aluminium  Cans,  Foil 

100% 

100% 

Tinplate,  Steel  Cans 

94% 

6% 

94% 

6% 

White  Goods 

92% 

8% 

92% 

8% 

Used  Tires 

92% 

8% 

92% 

8% 

Yard  Waste 

90% 

10% 

90% 

10% 

Food  Waste 

90% 

10% 

90% 

10% 

Wood  Waste 

88% 

12% 

88% 

12% 

Construction/Demolition  Waste 

40% 

60% 

40% 

60% 

Disposable  Diapers 

92% 

8% 

92% 

8% 

Foundry  Sands 

92% 

8% 

92% 

8% 

Asphalt 

92% 

8% 

92% 

8% 

Other 

92% 

8% 

92% 

8% 
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Appendix  D  Accounting  relationships  and 
definitions  of  the 
macroeconomic  impact 
model 


D.l  The  model   D  -  1 

D.1.1  The  adjusted  Use  matrix    D  -  2 

D.1.2  The  adjusted  Make  matrix    D  -  2 

D.1.3  The  adjusted  Final  Demand  matrix    D  -  2 

D.2  The  accounting  identities D  -  3 

D.3  Matrix  hypotheses  of  the  model    D  -  7 

D.3.1  Market  structure    D  -  7 

D.3.2  Industry-production  fimction  hypotheses D  -  8 

D.3.3  Final  demand  system D  -  9 

D.4  Definition  of  macroeconomic  terms D  -  10 
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Accounting    relationships    of    ttie    macro 
economic  impact  model 


D.I    The  model 

Recycling,  reusing  and  other  waste  management  activities  involve  the  use  of  scarce  resources  and 
the  generation  of  outputs  and  services.  Typically,  these  activities  were  either  neglected,  mis- 
allocated  or  subsumed  within  other  activities  of  other  sectors  within  the  standard  input  output 
accoimting  framework.  Any  attempt  to  focus  on  these  activities  calls  for  a  major  reformulation 
of  the  standard  accounting  framework.  The  adjustment  process  involves  not  only  broadening  the 
Use  (input).  Make  (output)  and  Final  Demand  matrices  of  the  rectangular  input-output  framework 
to  encompass  new  commodities  and  industries,  but  also  redefining  the  entire  accounting 
relationships  governing  the  system. 

Three  basic  matrices  define  the  structure  of  the  traditional  system:  a  "Make"  matrix,  V,  a  "Use" 
matrix,  U,  and  a  final  demand  matrix,  F.  The  new  adjusted  system  starts  with  these  typical 
matrices.  Adjustments  and  changes  are  made  to  each  one  in  a  manner  that  preserves  consistency 
across  all  the  component  parts. 


D-  1 


D.1.1    The  adjusted  Use  matrix 

The  typical  element  of  the  Use  matrix,  Uy,  represents  the  value  of  commodity  i  used  in 
production  by  industry  j.  The  usual  categories  of  primary  inputs  include:  non-competitive  imports, 
indirect  taxes,  labour  income  including  benefits,  net  income  of  unincorporated  business  and  other 
operating  surplus. 

Introducing  the  waste  management  activities  explicitiy  into  the  overall  production  framework 
results  in  two  basic  changes  to  the  structure  of  the  Use  matrix.  First,  many  new  producible  inputs 
will  be  allotted  new  rows  in  the  matrix.  These  arc  the  recyclable  materials  and  services  provided 
by  the  waste  management  and  environmental  protection  industries  (EPI).  The  adjusted  use  matrix 
is  expanded  and  dis-aggregated  to  show  explicitly  scrap,  recycled  materials,  RM,  recycled 
products  and  waste  treatment  and  disposal  services,  CSTP.  Second,  the  primary  input  matrix  is 
expanded  and  reorganized  to  included  the  use  of  renewable  and  non-renewable  resources 
extracted  directly  from  the  environment,  VA. 


D.U    The  adjusted  Make  matrix 

The  typical  element  of  the  Make  matrix,  V^,  is  the  value  of  commodity  i  produced  by  industry 
j.  Thus  each  industry  may,  and  typically  does,  produce  more  than  one  commodity.  The  Make 
matrix  V  has  as  many  rows  as  there  are  commodities,  and  as  many  columns  as  there  are 
industries.  The  incorporation  of  the  environmental  perspective  necessitates  the  reformulation  of 
the  traditional  Make  matrix  in  a  way  that  allows  the  production  of  recycled  materials,  RM,  and 
the  management  of  waste,  WM.  The  changes  that  follow  from  this  will  be  summarized  below. 


D.U    The  adjusted  Final  Demand  matrix 

Final  demand  whose  typical  entry,  Fj^,  defines  the  deliveries  of  commodity  i  to  final  demand 
category  s  (consumption,  investment,  government  expenditures,  exports  to  other  provinces,  and 
exports  to  the  rest  of  the  world).  Several  adjustments  are  needed  to  introduce  the  waste 
management  -  environmental  linkages  to  final  demand.  First,  households,  insrimtions  and 
government  both  generate  recyclable  materials,  WM,  in  their  waste  and  use  recyclable  products 
and  their  activities  and  choices  influence  the  operations  and  activity  levels  of  producers.  Second, 
business  investment  is  allowed  to  create  capacity  for  the  future  production  of  recyclable  products. 
The  environmental  perspective  is  typically  long  term  and  the  system  is  made  dynamic  by  linking 
business  investment  to  output  increases. 

The  organization  of  these  matrices  before  and  after  incorporating  the  waste  management  activities 
are  presented  in  Table  D-1,  Table  D-2  and  Table  D-3,  respectively. 


D-2 


Table  D-1 

Traditional  input/output  system 


Commodities         Industries         Final  demand 


Row 
Total 


Commodities 

Industries 

Primary 
inputs 

Column  Total 


q' 


u 

Y 
g' 


F 


q  +  m 
g 


A  presentation  of  the  accounting  relationships  of  the  model  are  provided  below. 


D.2    The  accounting  identities 

The  following  is  an  explanation  of  the  accounting  relationships  within  the  macroeconomic  input 
output  model  used  for  this  study. 

The  following  18  identities  depict  in  algebraic  form  the  accounting  structures. 


Commodity  i  is  produced  by  many  industries. 

2)  Z,  RMu  =  RMfc 

Recycled  material  k  is  produced  by  waste  material  pixxiessing  and  is  used  only  by  industries. 
It  may  be  a  substitute  for  virgin  inputs. 

3)  Ej  WMkj  +  Lf  WM^f  =  WMk 

Waste  material  is  produced  by  industries,  households  and  institutions. 
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Table  D-2 

Adjusted  Use  (input)  matrix 


Waste 
Industries       material  Waste  Final         Row  Total 

processing     management      demand 


Commodities 

Uij 

Ua 

u.„. 

Fis 

Qi  +  nii 

Recycled 
material 

RHj 

RMk  +  m^ 

Recycled 

WM^ 

WMk  +  mWk 

waste 

C/S/T/P 

CSTPj 

CSTP, 

CSTPs 

Qcstp  +  n^cstp 

services 

Charges  for 

RNj 

RN, 

RNcsq, 

RNs 

RN, 

non- 

renewable 

inputs 

Value  added 

vv 

vV 

VA^« 

VAs'' 

VA/ 

Column 
Total 

^ 

Si 

ocstp 

Fs 

4)  CSTP  =  q^ 

Collection,  sorting,  transportation  and  environmental  protection  services  arc  defined  as  a 
single  specific  and  unique  service. 


5)  5;  Vi^  +  L,  WI^  =  gj 

Industries  produce  commodities  and  waste  products.  Usually,  waste  products  arc  valued  at 
a  zero  price.  If  a  zero  price  is  assigned  to  them,  only  commodities  are  coimted  as  outputs 
of  industries. 

6)  Ik  RMu  =  g, 

Recycled  materials  are  produced  by   specific  waste  material  processing  industries. 
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Table  D-3 

Adjusted  Make  (output) 

matrix 

Industries 

Waste 

material 

processing 

C/S/T/P 

Final 
demand 

Row 
total 

Commodities 

v, 

<L 

Recycled 
material 

RMu 

RMk 

Recyclable 
waste 

WM^ 

Y 

yF 

WMs 

WMk 

Collect/sort/ 

transport/ 

process 

CSTP 

^cap 

Column  Total 

gj 

gi 

ocstp 

WMs 

7)  CSTP  =  g^ 

Waste  management  and  environmental  protection  pnxiucts  and  services  add  to  the  total 
output  of  this  industry. 

8)  Ik  WMfc,  =  WM, 

Waste  generated  by  households  and  institutions  is  added  together  under  final  demand. 

9)  2j  Uy  +  L,  U,  +  U,.,,  +  5;  F^  =  q,  +  mi 

This  equation  represents  the  commodity  balance  (Supply  =  Demand)  for  commodity  i. 
Supply  is  made  of  domestic  production  {cQ  and  imports  (m^).  Demand  comprises 
intermediate  and  final  demands  for  commodity  i. 

10)  Zj  RMy  =  RMk  +  m* 

Recycled  materials  are  delivered  to  industries.  The  total  industrial  demand  is  satisfied  by 
domestic  production  and  imports  (m^. 
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Recyclable  waste  materials  are  delivered  to  waste  material  processing  industries.  The  total 
demand  by  the  recycling  industries  is  equal  to  production  of  recyclable  materials  plus  net 
imports  (m^. 

12)  2j  CSTPj  +  Z,  CSTP,  +  Z,  CSTP,  =  q^  +  m^ 

Waste  management  services  and  environmental  protection  services'  demand  by  regular 
industries,  recycling  industries  and  final  demand  categories  must  equal  available  domestic 
production  of  these  services  plus  imports  (m^s^). 

13)  Xj  RNj  +  Z,  RN,  +  RN^  +  Z,  RN,  =  RN^ 

The  use  and  depletion  of  non-renewable  resources  is  charged  as  a  cost  against  output  of 
each  of  the  respective  industries.  Non-renewable  resources  are  treated  here  as  if  they  were 
non-competing  imports.  They  are  in  a  sense  imported  from  the  environment 

14)  Zj  VA^'^  -h  L,  VA,"^  +  VA^'^  +  Z^  VA,  =  VA/ 

Value  added  is  treated  as  the  sum  of  factor  payments  that  are  left  after  paying  for 
intermediate  inputs  and  the  charges  for  non-renewable  resources. 

15)  Zi  Uy  -h  Zk  RPkj  +  CSTPj  -(-  RNj  +  VA^''  =  gj 

The  total  value  of  inputs  used  to  produce  output  j  is  equal  to  the  value  of  that  output  This 
follows  from  treating  value  added  as  a  residual  item. 

16)  Zi  Ua  +  Zk  WMy  +  CSTP,  +RN,  +  VA,''  =  g. 

The  output  of  waste  material  processing  and  cstp  industries  fully  cost  out 

17)  Z,  U,«,  +  NR^  +  VA^'^  =  g^ 

18)  Z,  F,,  +  CSTP,  +  NR,  -h  VA,''  =  F, 
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D.3    Matrix  hypotheses  of  the  model 

There  is  a  logical  order  to  the  hypotheses  of  the  model.  The  following  is  a  discussion  of  the 
Make  matrix  conditions,  the  hypotheses  of  the  Use  matrix  and  the  Final  Demand  system. 


D.3.1    Market  structure 

19)  Vy  =  dj/cL 

Where  d^j's  represent  the  fixed  market  share  of  industry  j  in  the  production  of  commodity 
i.  This  assumption,  together  with  the  Industry  Output  identity  (5),  implies  tiiat  industry  gross 
outputs  can  be  calculated  ftom  commodity  output  assuming,  for  convenience,  that  waste 
products  are  assigned  a  zero  price.  We  have  : 

20)  gj  =  5;  Vy  =  2;  d,j  CL 

Thus  the  vector  of  industry  gross  outputs  {g},  is  related  to  the  vector  of  commodity  outputs 
{q},  by  the  following  matrix  equation: 

21)  {g}  =  [D]  {q) 

Where  {  }  indicates  a  column  vector  and  [  ]  indicates  a  matrix  of  coefficients. 

Equation  (21)  indicates  that  the  fixed  market  share  assumption  implies  that  the  production 
of  the  j'''  (multi-product)  industry  is  a  weighted  sum  of  the  commodity  outputs  which  it 
produces,  where  the  weights  are  the  coefficients  d^j:  These  weights  sum  to  one  across 
industries.  Since  q^  =  2^  Vy  =  Zj  d^j  q^,  it  follows  that: 

22)  Zj  dij  =  1     for  i=l,2,3,....,n. 

Waste  generation  by  type  of  waste  or  pollutant  k  is  linked  to  employment  in  industry  j.  But 
since  employment  is  linked  by  fixed  employment-output  coefficients,  we  establish  a  direct 
and  fixed  link  to  industry  gross  outputs  gj  by  equation  23  below: 

23)  WHj  =  w,j  gj 

Where  Wtj  are  waste  (pollutants)  of  type  k  measured  by  physical  units  per  $1(XX)  of  industry 
j  output  w^  could  be  ONP  tonnes  per  $1000  worth  of  output  of  industry  j. 

Waste  and  pollutants  are  also  generated  by  households  and  the  institutional  sectors.  This  type  of 
waste  generation  is  related  to  Final  Demand  categories  directiy. 

24)  WH.  =  w^3 
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Finally, 

25)  RMu  =  ru  RM^ 

Equation  (25)  establishes  a  market  share  for  recycling  industry  1  in  the  production  of  the  k"" 
recycled  material. 

D.3J    Industry-production  function  hypotheses 

The  production  fimction  imderlying  most  of  the  pnxiuction  processes  of  the  system  is  assxmied 
to  be  of  the  fixed  proportion  type  (generally  known  as  a  Leontief  production  function). 

26)  gi  =  Min  [Ui/bij]   for  i=U,...,n. 

i  j=l,2,...,m. 

Where  bij  =  Uj/gj  is  the  amount  of  commodity  i  needed  to  produce  one  unit  of  output  j. 
Thus,  the  use  of  each  commodity  is  assumed  to  be  a  fixed  proportion  of  industry  gross 
output: 

27)  U,j  =  b,^  g^ 

Therefore,  the  following  sets  of  equations  hold: 

28)  RM^  =  r^gj     , 

29)  CSTPj  =  cstpj  gj 

30)  RNj  =  nij  gj 

31)  VV  =  Vjgj 

32)  U„  =  b„g, 

33)  WMu  =  bug, 

34)  CSTP,  =  cstp,  g, 

35)  RN,  =  m,g, 

36)  VA,  =  v,g, 
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D.3  J    Final  demand  system 

Final  Demand  categories  include  consumption,  invesmient,  government  expenditures,  exports  and 
imports.  Some  are  endogenously  determined  by  being  related  to  other  components  of  the  system, 
while  some  are  purely  exogenous  to  the  system.  In  this  model  we  treat  consumption,  investment 
and  imports  as  endogenous  variables. 

When  consumption  is  related  to  income,  the  household  sector  becomes  a  sort  of  producing  sector 
whose  output  can  be  solved  within  the  production  system.  Let, 

37)  F,  =  BY 

Where  F,.  is  total  consumption,  fi  is  the  long-run  Marginal  Propensity  to  Consimie,  and  Y  is 
income. 

Income  is  defined  as  the  sum  of  Labour  Income,  W,  and  Net  Income  of  Unincorporated 
Business,  UIC.  Thus,  income  is  related  to  gross  industry  output  by  the  vectors  of  primary 
input  coefficients  (components  of  value  added)  w  and  e. 

38)  Y  =  2j  (Wj  +  Cj)  gj  +  Z,  (w,  +  e,)  g,  +  (w^  +  e^ap)  gcs,  +  (w^  +  e^F,  +  W 

Where  Wf  is  the  simi  of  Labour  income  associated  with  all  final  demand  categories  except 
consumption  and  competitive  imports. 

The  integration  of  consumption  into  the  model  is  completed  by  assuming  that  the  values  of 
commodities  and  primary  inputs  that  enter  into  consumption  expenditures  are  fixed  proportions 
of  the  total  value  of  consumption. 

39)  FCi  =  Ci  F, 

or,  in  matrix-vector  notation: 

{FJ  =  {c}  F, 

Where  Cj  is  the  proportion  of  consimiption  used  to  purchase  commodity  i  and  {c}  is  the 
column  vector  of  c/s.  Also, 

40)  W,  =  (w,  +  e^  F, 

Where  w^  is  the  proportion  of  the  total  value  of  consumption  spent  on  Labour,  and  e^  is  the 
proportion  of  the  total  value  of  consumption  which  generates  net  income  of  unincorporated 
business. 

The  income  concept  defined  in  (38)  does  not  include  dividends  and  government  and  private 
transfers  and  may,  therefore,  not  accurately  represent  personal  income.  On  the  other  hand,  the 
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inclusion  of  dividends,  government  transfers  and  private  transfers  would  require  information  on 
the  distribution  of  dividends  and  transfers  between  Ontario,  the  other  provinces,  and  abroad.  This 
information  is  not  available. 


D.4    Definition  of  mocroeconomic  terms 

The  following  is  a  list  of  some  indicators  of  macroeconomic  impacts  and  terms  used  in  the 
macroeconomic  analysis  of  the  waste  diversion  scenarios. 

Employment 

Employment  is  the  amount  of  labour  time  used  in  production,  measured  in  person-years. 

Labour  income 

Labour  income  equals  the  total  value  of  wage  and  salary  payments  to  employees. 

Disposable  Income 

Disposable  income  is  total  income  net  of  personal  income  taxes. 

Consumption 

The  value  of  goods  and  services  used  by  households. 

Gross  provincial  income 

Gross  provincial  income  is  the  total  value  of  payments  to  productive  factors  in  the  province.  It 
represents  the  sxmi  total  of  wages  and  salaries,  interest  payments,  rent  and  profits. 

Sales 

Sales  equal  the  total  value  of  goods  and  services  produced.  It  is  also  referred  to  as  the  value  of 
shipments.  It  includes  final  as  well  as  intermediate  output 

Investment 

Investment  is  spending  on  new  capital  goods,  including  equipment  and  structiu^s  and  inventories. 

Revenue 

The  definition  of  revenue  used  in  this  report  is  slightly  different  from  the  customary  one. 
Revenue  includes  the  total  cost  of  operating  a  business  plus  net  profits  and  depreciation.  Taxes 
on  corporate  profits  and  on  business  and  property  are  also  included.  The  one  item  excluded  is 
the  payment  of  interest  on  loans. 
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Value  added 

Value  added  is  a  measure  of  net  output  which  avoids  double  counting  of  products  sold  during 
the  accoionting  period  by  including  only  final  goods.  For  example,  the  final  output,  chairs  are 
included,  whereas  the  wood  that  goes  into  making  them  does  not  appear  separately  as  a  final 
output  Value  added  is  equal  to  income  (gross  provincial  income)  and  is  calculated  by  adding 
together  wages,  interest,  rent  and  profits.  Alternatively,  value  added  is  equal  to  revenues  minus 
the  total  cost  of  purchased  inputs. 

Wage  value-added 

Wage  value-added  is  employment  income  associated  with  production. 

Intermediate  output 

Is  the  output  of  the  economy  which  will  be  used  for  further  processing  in  the  economy. 

Final  output 

Final  output  are  the  outputs  of  the  economy  which  will  be  used  for  further  processing  in  the 
economy. 

Multipliers 

Multipliers  are  unitless  measures  calculated  by  adding  direct,  indirect  and  induced  effects  together 
and  dividing  this  total  by  the  original  expenditure  (revenue).  For  example,  the  income  multiplier 
associated  with  a  given  project  is  equal  to  total  income  divided  by  the  original  revenue.  The 
employment  multiplier  is  calculated  differently  and  is  calculated  by  dividing  total  employment 
by  direct  employment  This  difference  is  necessitated  by  the  fact  that  the  use  of  the  general 
definition  of  multipliers  for  employment  results  in  dividing  employment  in  person  years  by 
dollars  of  revenue.  The  result  is  not  unitless. 


D-  11 


] 

J 


J 


J 

L 


Thompson,  K.M.  and  McBride,  G.E.  1989.  Recycling  and  the  Canadian  pulp  industry,  part  I, 
economic  background  to  Paprican  research  on  recycled  paper. 
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Appendix  E      Logic  diagram  of  study 
components 


COORDINATION  AND  SYNTHESIS  OF  A  SOaO-ECONOMIC 
ASSESSMENT  OF  ONTARIO  WASTE  MANAGEMENT  INITIATIVES 

Qmsultants:  VHB  Reseaich  and  Consolting/Econometrics  Research  limited 


Identify  Goals  of  Study 


Define  Scenanos 
N17 


Identify  criicria  for 
determining  fntnre 


Waste  Generation 
X8,X21,X22 


Fbnnolate  Evaluation 
Fïaniewodc 


Review  and  Sonunarize  Cost  and  Quantity 

F-gpnat^g  fnxn  Consultants 
NIO.  Nl  1,  N12,  N13.  N15.  Nlfi.  N18,  N23. 
N24,  N25.  N26,  N27,  N28,  X3,  Xll,  X12.  X13 


Estimate  Future  Total 
Quantity  of  Mii.W. 
Generated 


Assess  Sodo-EcoQomic  Costs  and  Benefits 
NIO,  Nl  1,  N12,  N13,  N15,  N16  (N23?7) 


Estimate  Base  Case  Provincial  Macro-Economic  Tmpflct 
X17 


Estimate  Provincial  Macroeconomic  Impacts  under  difiierent  Scenarios 

N19 


Identify  Sectors  Encountering  Difficulties 
N20  (N10,N16,N18.N27.N28) 


Assess  consequences  fig  the 
Environmental  Protecticm  Agency 
N21 


Assess  Trade-oâs 

N22 


Final  Confignraiifm  nf  So-marins  and  Pmvinrifll  \AnrTnfrrmnmii;.  Tmpnf^ 

N19 


Assess  Limitations  and  policy  TmpKr^tinps 


THE  ECONOMIC  AND  PHYSICAL  DIMENSIONS  OF 
SOLID  WASTE  MANAGEMENT  IN  ONTARIO 

Consultants:  CH2M  HILL  and  MacLAREN 


Specify  Precise 
Regions 

XI 


Identify  Players  and 

Definitions  of  Types 

of  Waste 

Nl,  X2,  X3.  X4 


Identify  Specific 
Generators  and  Waste 
Characteristics 
X2,  X3.  X5,  X6, 
X7.X9.X10.  XI 1, 
X12,  X13 


Estimate  Total 
Quantity  of  \LS.W. 
Generated 


Estimate  Ciment 
Quantities.  Quality  and  Types 
of  Waste  Generated  in  Ontario 
by  Region 

N11.N12,N13 


Derive  Conversion  Factors 
from  Municipal  Master 
Plans  to  extrapolate 
for  Region 

X7.  X8 


Compare  with  Provincial 
Govenmient  programs  to  see 
if  ojectives  are  met 
X8 


Identify  Sectors  with  difficulties 


MARKET  ASSESSMENT  OF  3R  ACI'IVITIHS 
Consoltants:  Resource  Integration  Systems/VHB  Reseazcii  &  Consulting 


Rerisw  odidng  daa 
on  WastB  Campontiao, 
MUEdil  Recovery. 
léMàatCapaàtie» 
aadSeooodny 
MttBulPdcei 
X2,X7 


Surrey  lelectBd 
Inrinnrita  «nd  Gov't 
f or  madccti  md  plm 
forSecoodary 
MitEdals 


Idcoiiiy  cmcDt 
derejopfTwitund 

Seoondsy  Matcdil 
iiHiiwiindSR 
Acttvitin 
XI6 


qosatity  of  MitBnals 
inWaftt;aad 

X2.S.NI 

Identify  and 
rharyarriTTi  marifwi 

Matenals  G) 

X20.N14 

Identic  key 

Ptimaiy  VI  Secondary 
MaiEdalai  input 

1 

1 

nipply  and  demand 
innei) 
X16,X19.X20 

Dereiop  Waits  Stxeam 
Redaction  Oatafaue 
(qouuitien^ricef) 

Develop  Seoondazy 

develop  a  Wafte  Input/ 

Qj.  Pocmriil  for 
Reduction)  Database 

Specify  qu 

Sesand 

1 

Secoadccy  Matenals 
N15 

£Ktan 

ReUsao 

X2aNM.N15 

•nn 

ping  feci?? 

• 

RirtmatntheefBxtof 
increaaed  3R'<  Activity  and 

Secoodaiy 
N16 

Maricet 

[Cqiacity 

NOCBC 

G)    Baied  odnnmber  and  location  of  fixxns,  cmxent  and  idannedanaaty,  price  rangea,  etc 
^    Exttapolated  for  noD-iupondena. 


COST  OF  WASTE  MANAGEMENT  AND  USER  PAY  MECHANISMS 

Consultants:  MacLaxen  Engineeis/VHB  Reseaxch  and  Consnldng 


Identify  Alternative 
Revenue  Generating 
Mechanisms  (User  Pay) 
N17 


Estimate  Revenues 
and  Expenditnres 


Survey  I^ivate  and  Poblic 
Owneis  of  Ontario  Waste 
Management  Facilities 
X2,X5,X6.X11 


Identify: 

Pflci^ity  OigrnctprisTirs 

Diiea  Costs 

Revenoe  Generated 

External  Social  Costs 
X2,X5.X6.X8,X11,X13. 
X14,X15,X18,N2,N3. 
N4.NS.  N6,  N7,  N8,  N14 


Derive  Costs  ««wnHflff/j 
with  Waste  Management 
Facilities 

N3.N4.N7.  X13  (N6,  N87) 


Estimate  revenues  and 
Expenditures  of  Ontario 
Waste  Management 
Facilities 

N10.N11 


Conqiare  Costs  associated 
with  Actual  and 
Alternative  Approaciies 
NlO.Nll 


Identify  Rqjlacement 
Costs  for  new  Waste 
Management  Facilities 

X13,N9,N23 


Estimate  Costs  of  a 
system  incorparating 
Replacement  Costs 
and  £:q)ected  Values 
of  Externalities 


P-<iinmrft  Present  and  Potential  Costs 
of  Waste  Management  for  Ontario  by 

Region 
X1,N10(N1177) 


Evaluate  with  Current  and  Potential 
uses  of  Resenre  Funds 

X8,N18.N27,N28 


ENDOGENOUSLY  OBTAINED  ANALYTICAL  INPUTS     (N) 

All  data  on  an  annual  basis  (unless  otherwise  stated) 

Dollars  in  $  1987  doUars 

L  List  of  designated  types  of  waste,  provided  by  the  Steering  Committee 

[STEERING  COMMTTTEE/RIS,  CH^M,  ML,  VHB]^ 

2.  Estimates  of  quantity  and  types  of  waste  accepted  (Base  yean  1987)  by  (Ontario 
waste  management  facilities   (to  be  obtained  from  a  survey  of  public  and  private 
operators  of  waste  management  facilities) 

[ML/ML,  VHB] 

3.  Estimates  of  development  and  operating  costs  in  previous  year  (to  be  obtained 
fiom  a  survey  of  public  and  private  operators  of  waste  management  facilities) 
(dollars)      [ML/ML      (MacLaren  has  a  large  number  of  these  estimates  in-house) 

4.  Type  of  approval  for  waste  management  facilities  and  costs  incurred  for 
Regulatory  activities,  to  be  obtained  municipalities  and/or  private  operators 
[ML/ML 

5.  Existence  and  estimates  of  reserve  funds,  to  be  obtained  from  a  survey  public  and 
private  operators  of  waste  management  facilities  (dollars)   [MOE,  ML/ML 

6.  Estimates  of  number  of  persons  dislocated  by  facility,  and  living  within  x  metres 
of  facility,  to  be  obtained  from  survey  of  public  and  private  operators  of  waste 
management  facilities   [VHBA'HB]      (Questionable) 

7.  Detection  of  any  environmental  degradation,  to  be  obtained  primarily  from  facility 
operators  and  MOE  district  ofBces  (subsequentiy)   [VHB/VHB] 

8.  Cost  estimates  for  proposed  and  existing  facilities  to  be  obtained  from  private 
consultants  (expertise  in  waste  management)   [VHB/VHB] 

9.  Estimate  of  the  opportunity  cost  of  land  (if  it  was  used  for  an  alternative  activity) 
(done  by  present  value)     [MIVVHB] 

10.  Estimate  of  the  "true"  costs  of  waste  disposal  in  Ontario,  by  facility       [MIjVHB] 


First  item  in  square  brackets  refers  to  team  responsible 
for  obtaining/producing  input /output,  second  item  refers 
to  team  that  will  make  use  of  the  input/output 


11.  Estimate  of  current  quantities  and  value  of  waste  generated  in  Ontario,  by  region 
(kg,  tonnes,  dollars  -  related  to  ripping  fees) 

[CH^,  ML/VHB,  ECON,  RIS] 

12.  Estimate  of  current  quantities  of  waste  generated  in  Ontario,  by  region  (% 
recyclable  ??  -  Le.  usefulness  in  anotiier  maricet)    [CH^M,  ML/RIS,  VHB] 

13.  Estimate  of  current  types  of  waste  generated  in  Ontario,  by  region  (kg/capita, 
occupant,  employee) 

[CH^M,  ML/RIS,  VHB] 

14.  Cost  of  repairing  any  environmental  damage  caused  by  a  Waste  Management 
facility,  to  be  obtained  from  survey  of  public  and  private  operators  of  waste 
management  facilities     [VHB/VHB] 

15.  Estimate  of  demand  (trade-ofEs)  due  to  prices  and  quantities  between  primary  and 
secondary  materials   (dollars,  kg,  tonnes)   {VHB/VHB 

16.  Estimates  of  impacts  of  waste  disposal  (types,  quantity  and  tipping  fees)  and 
secondary  markets,  with  increased  3R's  activity  (%  composition,  kg,  tonnes, 
dollars) 

[VHB  (RIS  ??)A^HB,  ECON 

17.  As  determined  by  pre-defined  objectives  of  the  MOE 
[MOE,  VHB/VHB 

18.  Estimates  of  municipal  tipping  fees  (dollars) 
[VHB/VHB] 

19.  Projected  annual  rates  of  growth,  by  sector,  by  region,  adjusted  for  changes  in 
output  prices,  waste  quantities  and  secondary  mariœts  due  to  waste  management 
initiarives  (dollars,  kg,  tonnes,  etc.)   [VHB,  ECON/ECON] 

20.  List  of  sectors  industries)  and  regions  with  potential  problems 
[ECON/ECON,  VHB] 

21.  Estimate  of  total  cost/benefit  to  EPA  under  proposed  waste  management  initiatives 
(dollars) 

[ECON/VHB] 

22.  Estimates  of  changes  in  costs  and  quantities  under  different  scenarios,  conqjared  to 
base  case,  and  compared  to  other  scenarios      [ECON/VHB 

23.  Closure  costs  of  a  Waste  Management  Facility,  to  be  obtained  from  survey  of 
public  and  private  operators  of  waste  management  facilities    [ML/ML,  VHB] 


EXOGENOUSLY  OBTAINED  ANALYTICAL  INPUTS  (X) 
All  data  on  an  annual  basis  (unless  otherwise  stated) 
Dollars  in  $  1987  dollars 


L  Regions  and  counties  as  defined  by  the  Ministry  of  Municipal  Affairs,  in  the  1989 

Municipal  Directory 
[All  Consultants] 

2.  List  of  MSW  Disposal  Facilities,  Company  Players,  generation  and  fate  of  waste, 
provided  by  MOE  Waste  Management  Branch  (kg,  tonnes) 

[MOE/RIS,  CH^,  ML]  ^ 

3.  List  of,  and  economic  data  on,  waste  haulen  in  Ontario  from  GRDCA,  NSWMA 
and  Haulers  Association  (HA)  (kg,  tonnes,  dollars)    (Preliminary) 

[GRDCA,  NSWMA,  HA,  ML  (MOEliyCR^M,  RIS,  ML] 

4.  Regional  distribution  of  economic  activity  by  SIC  (1980  Edition)  (from  Scott's 
Directory  of  Industrial  Facilities  in  Ontario) 

[CH'M,  ML  (MOE)/CH^M,  ML,  ECON,  VHB] 

5.  List  of  open  and  operating  lanrjfills  in  Ontario 
[MOE/CH^M,  ML,  VHB] 

6.  List  of  MSW  incinerators  in  Ontario  (from  MOE  and  MacLaren  in-house  files) 
[MOE,  ML/CH^M,  ML] 

7.  Smdy  by  Gore  &  Storrie  on  the  composition  of  the  Residential  component  of 
MSW   [MOE/CH^M,  ML,  RIS,  VHB] 

8.  From  the  41  on-going  Waste  Management  Master  Plans  (which  gives  the  projected, 
growth  in  waste,  by  category,  by  type,  and  population) 

[MOE/CH^M,  ML,  RIS,  VHB,  ECON] 

9.  Estimates  of  current  population    (obtained  from  Municipal  Master  Plans  and  Stats. 
Can.  data)  (thousands  of  persons)  [MOE,  CH^M,  ML/Qf  M,  ML,  VHB] 

10.  Estimates  of  current  employment  (obtained  from  Municipal  Master  Plans  and 
Stats.  Can.  data)  (thousands  of  persons)   [MOE,  CH^  ML/CtfM,  ML,  VHB] 


1 


First  item  in  square  brackets  refers  to  team  responsible 
for  obtaining/producing  input/output,  second  item  refers 
to  team  tiiat  will  make  use  of  the  input/output 


11.  List  of,  and  economic  daia,  on  Recyciers  in  Ontario  from  industry  associations,  and 
organizations  such  as  RAC,  OMMRI,  in  addition  to  MacLaren  in-house  files  (kg, 
tonnes,  doUars)  [RAC,  OMMRI,  MOE,  ML/RIS,  ML,  CH^M] 

12.  Capacity  of  waste  disposal  facilities  provided  by  MOE  (tonnes) 
[MOE/ML,  VHB 

13.  Equipment  (used  for  incinerators,  landfills,  etc.)  supplier  prices  (CND  $  1987) 
[VHBAŒiB]     (Questionable) 

14.  Number  of  complaints,  with  respect  to  waste  management  facilities,  to  be  obtained 
fixDm  MOE  district  offices     [VHB/VHB] 

15.  Rates  for  tipping  fees,  to  be  obtained  fiom  municipalities  (by  type,  disposer,  and 
over  time)  [ML/ML,  VHB] 

16.  Information  on  current  development  in  3R's  and  secondary  markets,  available  from 
SWEAP,  OMMRI  and  RIS  . 

[RIS/RIS] 

17.  Projected  rate  of  growth  by  sector,  by  region,  in  the  absence  of  any  waste 
management  initiatives     [ECON/ECON] 

18.  Tax  rates  and  Capital  Cost  Allowances,  available  from  Revenue  Canada  and 
municipalities   [VHBA^HB]      (Questionable) 

19.  Information  on  Product  Specifications  and  Standards  of  ouqjut,  from  Secondary 
materials    [RAC  ??/RIS] 

20.  List  of  firms,  current  and  planned  capacities,  prices,  etc.,  of  markets  for  secondary 
materials   [RIS/RIS] 

21.  Projections  of  population  growth  (obtained  frxjm  Municipal  Master  Plans,  Ministry 
of  Treasury  and  Economics  and  Stats.  Can.  data)  (thousands  of  penons) 

[MOE,  VHB,  ECON/ECON,  VHB] 

22.  Projections  of  employment  growth  (obtained  from  Mimicipal  Master  Plans,  Stats. 
Can.  data,  and  Conference  Board  projections)  (thousands  of  persons) 

[MOE,  VHB,  ECON/  VHB,  ECON] 


24.  Estimate  of  future  quantities  and  value  of  waste  generated  in  Ontario,  by  region 
(kg,  tonnes,  dollars  -  related  to  tipping  fees) 

[VHB,  ECONAOiB,  ECON] 

25.  Estimate  of  future  quantities  of  waste  generated  in  Ontario,  by  region  (% 
recyclable  ??  -  Le.  usefulness  in  another  market) 

rVHB,  ECONA^HB,  ECON,  RIS] 

26.  Estimate  of  future  types  of  waste  generated  in  Ontario,  by  region  (kg/capita, 
occupant,  employee) 

[VHB,  ECON/VHE,  ECON] 

27.  Estimates  of  User  Fees  charged  by  Waste  Management  Facility 
[VHBA^HB] 

28.  Estimates  of  revenues  raised  in  Reserve  Funds  by  Waste  Management  Facility 
[VHB/VHB] 


